Chapter 3. Description of the Proposed Ac
Conveyance Facility Construct

3 Description of the Proposed Action
3.1 Introduction

The CVP/SWP comprises two major intesin water storage and delivery systems that divert

and redivert water from the southern portion of the Delta. The CVP/SWP includes major

reservoirs upstream of the Delta, and transports water via natural watercourses and canal systems
to areas south and west of the Delta. The CVP also includes faailitiesperations on the

Stanislaus and San Joaquin Rivers. The major facilities on these rivers are New Melones and
Friant Dams, respectively.

The California State Water Resources Control Board (SWREB)its the CVP and S8

store water during wet periods, divaristoredvater, and ralivert water hat has been stored in
upstream reservoirs. The CVP/SWP operates pursuant to water right permits and licenses issued
by the SWRCB to gpropriate water by diverting to storage or by directly diverting to use and re
diverting releases from storage later in the year. As conditions of their water right permits and
licenses, the SWRCB requires the CVP/SWP to meet specific water qualityityqgusard

operational criteria within the Delta. Reclamation and the California Department of Water
Resources (DWRjlosely coordinate the CVP/SWP operations, respectively, to meet these
conditions.

The proposed action (PA)cludesnewwater conveyance facility constructiarewconveyance
facility operation in cordinationwith operation of existing CVP/SWPeltafacilities,
maintenance of the exisg facilities and newly constructed facilities, implementation and
maintenance of conservation measures,ragdiredmonitoring and adaptive management
activities. Each of these components of the PA is described in detail below. The ehepter
with adiscussion of activities that may be interrelated or interdependent with the PA.

Table3.1-1 identifies the proposed new facilities, identifies the existing requingsrieat apply

to CVP/SWP facilities in the Delta region, and notes which requirements are (or are not)
incorporated in the PA. As suchable3.1-1 clarifies which facilities and activities addressed
under the 2008.S. Fish and Wildlife Service (FSVS) and 200National Marine Fisheries
Service NMFS) Biological OpiniongBiOps9) will be replacedand superseded by the PA once
the new facilities are operationgrovided, however, that requirements listedable3.1-1 may

be adjusted to the extent allowedlay based on new data and/or scientific analyses, including
data from the coordinated monitoring and research to be conducted under the Coordinated
Science and Adaptive Management Program and real time operatioh#)atoperationswill

still adequatelyrotect listed species from jeopardy while maximizing water supplies

Table 3.1-1. CVP/SWP Facilities and Actionsincluded and Not Includedin the Proposed Action

Topic | Acton | Description | Source | Comments

Facilities and Activities Included in the PA

New Facilitiesf Conveyance|Construction, operation]  This document
facilities | and maintenance of the
construction | proposed north Delta
intakes and associated
conveyance facilities.
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Topic Action Description Source Comments

New Facilities Head of Old | Construction, operation|  This document
River Gate |and maintenance of the
construction | proposed head of Old
River operable gate.

Realtime Realtime | Apply reaktime Reclamation (2008) Changes needed iacorporate
Operations Decision | decisioamaking to assis USFWS (2008) |operations of new facilitieand
making fishery management; | DWR (2009) NMFS | corresponding changes in
2081 application (2009) management structure
specifies structure:
SWG,DOSS,WOMT.

Realtime NMFS IV.3 |Reduce likelihood of NMFS (2009) PA operational criteria
Operations entrainment or salvage supplement this RPA.
the export facilities

Reattime | USFWS RPA|Smelt Working Group USFWS (2008) |WOMT coordinates with and

Operations General |and Water and provides recommendations to tk
Operations Managemet RTO Teanfor the Delta
Team operations.
Reattime NMFS Technical Team NMFS (2009) Existing realtime decision
Operations 11.21.1 making process is incorporated

into the PA as described in
Section 3.1.5. In addition to this
process a separate rémhe
operations coordination team w|
be convened in an advisory
capacity, as described 8ection

3.3.3.
Realtime NMFS IV.5 |Formation of Delta NMFS (2009) These technical groups are
Operations Operations for Salmon incorporated in the PA
and Sturgeon Technica unchanged.
Working Group
Barriers Temporary |Operation of the Reclamation (2008) Temporary barriers are include(
Barriers  |temporary baiers with regard to hydrodynamic
project in the south Delt effects, with yeato-year

placement and removal subject
separate authorizations. HORB
replaced by operable HOR gate

Barriers Do not South Delta USFWS (2008), |SDIP is not being implemented
implement | Improvement Prograén NMFS (2009) The HOR gate is included in the
Permanent | Phase | (Permanent PA.
Barriers | Operable Gates)
Barriers DO in OperateHORB to Reclamation (2008) Existing aeration facility in the
Stockton |improve DO in the Stockton DeepVater Ship
DeepWater | Stockton DeefWater Channel is not included in the
Ship Channell Ship Channel PA.
Flow CDFW Flow criteria, also CDFG (2009) PA operational criteria superseq
Condition 5 |including realtime this condition.
operational

consideréons
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Topic Action Description Source Comments
Flow Jones Permitted diversion Reclamation (2008) To be operated per flow criteria
Pumping Plan| capacity of 4,600 cfs USFWS (2008) | Permitted diversion capacitioes
NMFS (2009) not allow for more water to be
exported in conjunction with the
operation of NDD than is
permitted bythe SWRCB.

Flow Banks Diversion rats at Clifton| Reclamation (2008) To be operated per flow criteria

Pumping Plan| Court intake are USFWS (2008)
normally restricted to DWR (2009)
6,680 cfs, with NMFS (2009)
exceptions

Flow NMFS IV.2.1 | San Joaquin River NMFS (2009) Modeling criteria of PA uses thi
inflow to export ratio as mechanism to meet spring
(and 61day pulse flows) outflow criteria in April and May|

PA operational criteria for south
Delta operations supersede this
RPA action; PA operational
criteria include this I.E ratio for
April and May only SeeTable
3.31

Flow NMFS IV.2.3 | OMR flow management NMFS (2009) PA operational criteria
incorporate and replace this RP
action. Sed able3.3-1.

Flow USFWS 1 |Adult migration and USFWS (2008) |PA operational criteria
entrainment; first flush: incorporateall aspects of this
limit exports so average action including salvage based
daily OMF flow is no triggers, and replace this RPA
more negative than action. Sedable3.3-1 and
2,000 cfs for 14 days, Section 3.3.2.
with a 5day running
average no more
negative than2,500 cfs

Flow USFWS 2 | Adult migration and USFWS (2008) | PA operational criteria
entrainment incorporate and replace this RP

action.

Flow USFWS 3 | Entrainment protection USFWS (2008) | PA operational criteria
of larval smelt incorporate and replace this RP

action.

Flow USFWS 4 |Estuarine habitat during USFWS (2008)
fall (provide Delta
outflow to maintain
average X2 for
September, October, ar
November)

North Bay North Bay |Conduct monitoring at | Reclamation (2008) Monitoring would continue.
Aqueduct Aqueduct |NBA
Monitoring
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Topic Action Description Source Comments
North Bay North Bay |Operate NBA USFWS (2008) |No change from 2008/2009
Aqueduct Aqueduct CDFG (2009) |operational constraints.
Operations
Delta Cross | Delta Cross | Operate Delta Cross Reclamation (2008) NMFS IV.1.2operational criteria
Channel Channel |Channel NMFS (2009) |without any changeNMFS
Operations IV.1.1 is addressed by retine
operationsAs described in
Section 3.4, Monitoring and
Research Progranthe
monitoring associated with
current operations would
continue.
Interior Delta| Engineering | Reduce interior Delta | Reclamation (2008) NMFS IV.1.3 is addressed in P4
Entry solutions to | entry NMFES (2009) by Georgiana Slough nen
reduceinterior physical barrier and HOR gate.
Delta entry
Tracy and CDFW Skinner facility CDFG (2009) No change from 2009 operation
Skinner Condition 6.2| operations constraints.
Facilities
Tracy and CDFW Skinner facilitysalvage CDFG (2009) No change from 2009 operation
Skinner Condition 6.3| operations constraints.
Facilities

Suisun Marsh
Facilities

Suisun Marsh
Salinity
Control Gatesg

Operate Suisun Marsh
salinity control gates, ag
described

Reclamation (2008)

DWR (2009)

No change from 2009 operation
constraints.

Suisun Marsh Roaring Rivern Operations Reclamation (2008) No change from 2009 operation
Facilities Distribution NMFS (2009) constraints.
System DWR (2009)
Suisun Marsh  Morrow Operations Reclamation (208) | No change from 2009 operation
Facilities Island NMFS (2009) | constraints.
Distribution DWR (2009)
System
Suisun Marshi Goodyear |Operations Reclamation (2008) No change from 2009 operation

Facilities | Slough Outfal NMFS (2009) | constraints.
DWR (2009)
Studies NMFS Research anddaptive NMFS (2009) California WaterFix proposes
11.2.1.2 |management new program.
Studies NMFS Monitoring programs NMFS (2009) | This work is performed by IEP
11.2.1.3 |and reporting regarding with take authorization via
effects of CVP/SWP scientificcollection permits. This
operations would continue and include any
additional monitoring and
reporting as required by CWF.
Studies CDFW Monitoring and CDFG (2009) No change from 2009 activities,
Condition 8 |reporting
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Topic Action Description Source Comments
Other CCwbD Operation and Reclamation (2008) Rock Slough diversion is
Facilities Facilities | maintenance of CCWD included in modeling/baseline.
facilities owned by
Reclamation: the Rock
Slough Intake and
Contra Costa Canal
Other Clifton Court | Application d herbicide | Reclamation (2008)
Facilities Forebay |to control aquatic weed: DWR (2009)
Aquatic Weed and algal blooms in CFl
Control
Program
Facilities and Activities Not Included in the PA
Existing D-1641 Implement D1641, as SWRCB Incorporated into the
Requirementg described D-1641 environmentabaseline PA may
includediscretionary operations
as allowedunderthe existing
regulatorycriteria and proposed
operations criteria
Existing COA Implement existing CO4 P.L. 99546 Incorporated into the
Requirementg environmental baselin®A may
includediscretionary operations
as allowed undeheexisting
regulatory criteria and proposed
operations criteria.
Existing CVPIA Implement CVPIA, as P.L. 102575 Incorporated into the
Requirementg authorized environmental baselin®A may
includediscretionary operations
as allowed undeheexisting
regulatory criteria and proposed
operations criteria.
Existing SWRCB |Implement WRO 9@5 | SWRCB WRO 9605 | Incorporated into the
Requirementy WRO 9605 environmental baseline.
Flow VAM P Vernalis Adaptive D-1641 VAMP has expired, per
Management Plan Reclamation (2008) agreement.
(VAMP)
North Bay CDFW NBA, RRDS, and CDFG (2009) Will be complete prior to start o
Aqueduct | Condition 6.4| Sherman Island PA.
diversions and fish
screens
Tracy and | NMFS IV.4.1| Tracy fish collection NMFS (2009) Will be completed before north
Skinner facility improvements to Delta diversion operations begi
Facilities reduce prescreen loss subject to a separate take

and improve screening

efficiency

authoriation.
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Topic Action Description Source Comments
Tracy and | NMFS IV.4.2 | Skinner fish collection NMFS (2009) Will be completed before north
Skinner facility improvements to Delta diversion operations begi
Facilities reduce prescreen loss subject to a separatake
and improve screening authorization.
efficiency
Tracy and | NMFS IV.4.3 | Tracy fish collection NMFS (2009) Will be completed before north
Skinner facility and the Skinner Delta diversion operations begir
Facilities fish collection facility subject to a separate take
actions to improve authorization.
salvage monitoring,
reporting, and release
survival rates
Studies NMFS IV.2.2 | Six-year acoustic tag NMFS (2009) In progress
experiment
Habitat NMFS 1.5 |Funding for CVPIA NMFS (2009)
Restoration Anadromous Fish Screg
Program
Habitat NMFS 1.6.1 | Restoration of floodplail NMFS (2009) Occurs in Yolo Bypass; subject
Restoration rearing habitat separate take authorization.
Habitat NMFS 1.6.2 |Nearterm actions at NMFS (2009) Actions already under way and
Restoration Liberty Island/Lower will have separate take
Cache Slough and Lowi authorization.
Yolo Bypass
Habitat NMFS 1.6.3 |Lower Putah Creek NMFS (2009) |Actions already under way and
Restoration enhancements will have separate take
authorization.
Habitat NMFS 1.6.4 |Lisbon Weir NMFS (2009) |Actions already under way and
Restoration improvements will have separate take
authorization.
Habitat NMFS 1.7 | Reduce migratory delay NMFS (2009) Occurs in Yolo Bypass; subject
Restoration and loss of salmon, separate take authorization.
steelhead, and sturgeor
at Fremont Weir and
other structures in the
Yolo Bypass
Habitat USFWS 6 |Habitat restoration USFWS(2008) | Action is being implemented an
Restoration (create or restore a is expected to be completed
minimum of 8,000 acres before north Delta diversion
of intertidal and operations begin.
associated subtidal
habitat in the Delta and
Suisun Marsh)
Habitat CDFW LFS habitat restoration CDFG (2009) |Action is being implemented an
Restoration | Condition 7 may be included in the USFWS

requrement above. Action is
expected to be completed befor
north Delta diversion operations
begin.
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Topic Action Description Source Comments
Studies CDFW MIDS study of CDFG (2009) Study is underway and will
Condition 6.1| entrainment effects complete prior to initiation of PA
Other CCwD Construction of Reclamation (2008) Operates under existing BiOps,
Facilities Alternative |alternative intake at incorporated into the
Intake Rock Slough environmental baseline.

BiOp = biological opinion

CAMT = CollaborativeAdaptive Management Team
CCWD = Contra Cds. Water District

CDFW = California Department of Fish and Wildlife
CESA = California Endangered Species Act

cfs = cubic feet per second

COA = Coordinated Operations Agreement

CVPIA = Central Valley Project Improvement Act
DO = Dissolved oxygen

ESA =Endangered Species Aatt 1972, as amended
HOR = head of Old River

HORB = head of Old River barrier

IEP = Interagency Ecological Program

ITP = Incidental take permit

LFS = Longfin smelt

MIDS = Morrow Island Distribution System

NBA = North Bay Aqueduct

OMR = Old and Middle Rivers

RPA = Reasonable and Prudent Alternative

RRDS = Roaring River Distribution System

RTO = RealTime Operations

SWG = Smelt Working Group

SWRCB = State Water Resources Control Board
WOMT = Water and Operations Management Team

The purpose dhis BAis toevaluatethe effects of the proposed action on federally listed
species. The PAntailsconstruction and operation of facilities for the movement of water
entering the Delta from the Sacramento Valley watershed to the ex@stiR{SWP pumping

plants located in the southern Delthe PA alsaentailsoperation of the existing and proposed
new CVP/SWP Delta facilit&in a manner that minimizes or avoids adverse effectistaa
species, anthatprotect and enhanaeaquatic, nparian, and associated natural communities and
ecosystemslThe PA will maintairthe ability of the CVP/SWP to deliver up to full contract
amounts, when hydrologic conditions result in the availability of sufficient water, consistent with
the requirementsfetate and Federal law and the terms and conditions of water delivery
contracts held by SWP contractors and certain members of San Luis Delta Mendota Water
Authority, and other existing applicable agreements.

The Proposed Action includes ongoing complendth D-1641 (the current Bapelta Water
Quality Control Plan)ongoing compliance with the Fall X2 RPA (FWS 2008)d @a new spring
outflow criterionthat ensures the same spring outfexeeedance frequencidggt would have
occurred absent the PRedamation has reinitiated consultation with FWS and NMFS on the
Coordinated Longrerm Operation of the CVP and SWP (LTO@his more broadlyscoped
consultation will update systemide operating criteria for the LTO consistent with the
requirements of sectio/ and will be coordinated with the update of the water quality control
plan
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Presentation of the PA in this biological assessment does not amount to a project approval by
DWR or Reclamation. DWR must complete CEQA review, as well as compliance wétfalsev

other federal and state environmental laws and regulations, before it can construct, operate or use
any new facilities associated with the PA. Reclamation must complete NEPA review prior to
implementing any federal actions associated with the PA&onducting its CEQA review, and
completing other environmental compliance processes, DWR may be required to modify, add, or
remove elements of the PA consistent with the requirement to adopt mitigation measures and/or
alternative in order to address spieoenvironmental impacts. Consistent with the directives of
CEQA, DWR may determine, at the completion of the CEQA process, to deny approval of the
PA or specific elements of the PA based on any significant environmental impact that cannot be
mitigated.Prior to the conclusion of formal consultation, the BA will be supplemented if
substantive changes are made to the PA relevant to the analysis of listed species or designated
critical habitat

3.1.1 Central Valley Project

The CVP is the largest Federal Reclamation project and was originally authorized by the Rivers
and Harbors Act of 1935. The CVP was reauthorized by the Rivers and Harbors Act of 1937 for
the purposes of Tfegulamg toevlowrobthe sanoaguia Rivepamd the
Sacramento River, controlling floods, providing for storage and for the delivery of the stored
waters thereof, for construction under the provisions of the Federal Reclamation Laws of such
distribution ystems as the Secretary of the Interior (Secrethegins necessary in connection

with lands for which said stored waters are to be delivered, for the reclamation of arid and
semiarid lands and lasdf Indian reservations, and other beneficial uses, and for the generation
and sale of electric energy as a means of financially aiding and assisting such undertakings and

in order to permit the full ut i | idethatthedams of t h
and reservoirs of the CVP fAshall be used, fir
and flood control; second, for irrigation and

reauthorized in 1992 through the Central \alRroject Improvement Act (CVPIAJThe CVPIA
modifiedthat authorization under Rivers and Harbors Act of 1937 additigation, protection,

and restoration of fish and wildlife as a prajparpose. Further, the CVPIA specified that the

dams and reservoirs of the CVP should now be
navigation, and flood control; second, for irrigation and domestic uses and fish and wildlife
mitigation, protetion and restoration purposes; and, third, for power and fish and wildlife
enhancement . 0

CVPIA (Public Law 102575, Title 34)includes authorization for actions to benefit fish and

wildlife intended to implement the purposestudit Title. Specifically Section 3406(b)(1) is

implemented through the Anadromous Fish Restoration Program (AFR®PAFRP objectives,

as they relate to operations, &ugherexplained below. CVPIA Section 3406(b)frpvides for
modification of the CVFROperations to meet the fishery restoration goals of the CVPIA, so long

as the operations are not in conflict with th
to provide CVP water for other authorizedpurpes. The U. S. Depart ment
(Interior) decision on Implementation of Section 3406(b)(2) of the CVPIA, dated May 9, 2003,
provides for the dedication and management of 800a06€feet (af)of CVP-wateryield

annually by implementing upstream and Delta actions. Interior manages and accounts for (b)(2)
water pursuant to its May 9, 2 0 OBAy Insttwgeofi si on a
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San Francisco v. United Stat&6 Fed Appx. 734 (9' Cir. 2003), as amended, 87 Fed. Appx.
637 (2004). Additionally, Interior is authorized to acquire water to supplement (b)(2) water,
pursuant to Section 3406(b)(3).

A portion of the vater conserveth upstream reservoirs on the Sacramento and San Joaquin
Rivers and their tributaries is pumped at@e W. A B i Purhping PlamtdoeesPP)in the
Delta and delivered to the south of the Dgli@ CVP service area.

Under the PAthe JonesPP will continue tdulfill its role, in conjunction with the Banks PP

Both pumping plantsvill also use water diverted from the Sacramento River at three new intakes
located in thenorth Delta and conveyed the south Delta export facilities via new tunneled and
connecting conveyance, as described in Sect@®rCd&nveyance Facility ConstructioRlow

criteria affectingCVP/SWP water withdrawals under tR& are described in Section33.

Operatiors and Mainteance ofNew and Existing Facilitiesas are operational criteria for other
CVP/SWP facilities and activities in the Deli@s well asdcilities maintenance.

3.1.2 State Water Project

DWR was established in 1956 as the successor to the Department of Public Works for authority
over water resources and dams within California. DWR also succeeded to the Department of

Fi nanceds p o wesiateapplicabnior theeapppopriation of veater (Stats. 1956,

First Ex. Sess., Ch. 52; see also Wat. Code Sec. 123) and has permits for appropriation from the
SWRCB for use by the SWP stateDhatBrdasilities ortprojectsist y t o
derived from theCentral Valley Project Act (CVPAWat. Code Sec. 11100 et seq.), the Burns
Porter Act (California Water Resources Development Bond Act) (Wat. Code Sec-12989),

the State Contract Act (Pub. Cortr&ode Sec. 10100 et seq.), the Daxdwig Act (Wat.

Code Sec. 119001925), and special acts of the State Legislature. Although the Federal
government built certain facilities described in the CVPA, the Act authorizes DWR to build
facilities describedh the Act and to issue bonds. Skarne v. Harknes$0 Cal. 2d 579 (1963).

The CVPA describes specific facilities that have been built by DWR, including the Feather River
Project and California Aqueduct (Wat. Code Sec. 11260), Silverwood Lake (WatS€ode

11261), and the North Bay Aqueduct (Wat. Code Sec. 11270). The Act allows DWR to
administratively add other units (Wat. Code Sec. 11290) and develop power facilities (Wat. Code
Sec. 11295).

The BurnsPorter Act, approved by the California voters invidmber 1960 (Wat. Code Sec.
1293012944), authorized issuance of bonds for construction of the SWP. The principal facilities
of the SWP are Oroville Reservoir and related facilities, and San Luis Dam and related facilities,
Delta facilities, the Californidqueductincluding its terminal reservoirand the North and

South Bay Aqueducts. The BurR®rter Act incorporates the provisions of the CVPA. DWR is
required to plan for recreational and fish and wildlife uses of water in connection with state
construted water projects and can acquire land for such uses (Wat. Code Sec. 233, 345, 346,
12582). The Davi®olwig Act (Wat. Code Sec. 119a11925) establishes the policy that
preservation of fish and wildlife is part of state costs to be paid by water swpptgctors, and
recreation and enhancement of fish and wildlife are to be provided by appropriations from the
General Fund.
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DWR holds contracts with 29 public agenciesanthern, central, and southezalifornia for
water supplies from the SWP. Watenrstd in the Oroville facilities, along with water available
in the Delta(consistent with applicablegulation$is captured in the Delta and conveyed
through several facilities to SWP contractors.

The SWP is operated to provide flood control and water for agricultural, municipal, industrial,
recreational, and environmental purpogesarge portion of the ater conserved in Oroville
Reservoiris released to serve three Feather River area contrastorsontractors served from

the North Bay Aqueduct, and pumped at the Harvey O. Banks Pumping Plant (BankshieP)
Deltaservingthe remaining 24 contractors in the SWP service areas sotlth Delta. In

addition to pumping water released from Oroville Reservoir, the Banks PP pumps water from
other sources entering the Delta.

Under the PA, the Banks PP will continue to fulfill this role, but will also use water diverted
from the Sacramento River at three new intakes located mottfe Delta and conveyed to the
Banks PP via new tunneled and connecting conveyance, as destidsation 3.2Conveyance
Facility Construction Flow criteria affecting CVP/SWP water withdrawals under the PA are
described in Section 3@perations and Maintenance of New and Existing Facilitissare
operational criteria for other CVP/SWP facilgiand activities in the Deltand &cilities
maintenance.

3.1.3 Coordinated Operations Agreement

The Coordinated Operatisgreement (COApetween the United States of America and DWR
to operate the CVP/SWP was signed in November 1986. Congress, through Public346y 99
authorized and directed the Secretairthe Interiorto execute and implement the COA. The
COA defines the rights and mnsibilities of the CVP/SWP with respect teldasin water needs
and project exportand provides a mechanism to account for those rights and responsibilities.

Under the COA, Reclamation and DWR agree to operate the CVP/SWP under balanced
conditions in ananner that meets Sacramento Valley and Delta needs while maintaining their
respective annual water supplies as identified in the COA. Balanced conditions are defined as
periods when the two projects agree that releases from upstream reservoirs, pllatedreg

flow, approximately equal water supply needed to meet Sacramento Vablagimuses and

project exports. Coordination between @¢P and the SW facilitated by implementing an
accounting procedure based on the sharing principles outlinee @©QMA. During balanced
conditions in the Delta when water must be withdrawn from storage to meet Sacramento Valley
and Delta requirements, 758bthe responsibility to withdraw from storage is borne by the CVP
and 25%by the SWP. The COA also provides thating balanced conditions when unstored
water is available for export, 55% of the sum of stored water anchitered watefor exportis
allocated to the CVP, and 45% is allocated to the SWP. Although the principles were intended to
cover a broad rangs# conditions, changamplanted in subsequetiie 2000 Trinity ROD,
recentbiological opiniongChapter ZZonsultation History, a Revise/SWRCB Decision 1641
(RevisedD-1641) (Section 31.4.2 Decision 1641and Revised D1641landchanges to the

CVPIA were not specifically addressed by the COA. However, these variances have been
addressed by Reclamation and DWR through muinf@rmal agreements
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3.1.4 Delta Operations Regulatory Setting
3.1.4.1 1995 Water Quality Control Plan

The SWRCB adopted the 1995 BBglta Water Quality Control Plai995WQCP)on May 22,
1995, which became the basis of SWRCB Decid641. The SWRCB continues to hold
workshops and receive information regarding processes on specific areas of the 1995 WQCP.
The SWRCB amended the WQCP in 2006 (as discussed belowtp date, the SWRCB has
made no significant changes to the 1995 WQ@@mework.

3.1.4.2 Decision 164l1and Revised D1641

The SWRCBhas issued numerous orders and decisions regarding water quality and water right
requirements for the Baelta Estuaryhatimpose multipleoperations responsibilitiesn

CVP/SWP in the Deltéo meet he flow objectives in th&995 WQCP With D-1641(issued
December 29, 1999) and its subsequent revision (Reviseg#iD, dated March 15, 20Q0@he
SWRCB implements the objectives set forth in the 183CP, resulting inflow and water

guality requirements fo€VP/SWPoperationdo assure protection of beneficial uses in the

Delta. The SWRCB alsconditionally allows forchanges to points of diversi¢e.g.,for the PA

with RevisedD-1641.

The various flow objectives and export restraints aaghed to protect fisheries. These

objectives include specific outflow requirements throughout the year, specific export restraints in
the spring, and export limits based on a percentage of estuary inflow throughout the year. The
water quality objectiveare designed to protect agricultural, municipal and industrial jiV&ld
fishery uses, and they vary throughout the yearaacdrdingio thewetness of the yedfive

wateryear typesW, AN, BN, D, CD)classification scheme (e.g., thiee wateryear types
usingSacramento Valley 480-30 Water Year Index Thesedlow and water qualitypbjectives

remain ineffect and are subject to revision per petition process or evBryear revision

process set by hSWRCQB

On December 29, 1999, SWRCB adopted suttsequentlyevised (on March 15, 2000)-D

1641, amending certain terms and conditions of the water rights of the CVRASWPD1485

D-1641 substituted certain objectives adopted in the 1995®R#q Plan for water quality

objectives that had to be met under the water rights of the CVP/SWP. The requirements in D

1641 address the standards for fish and wildlife protedti&d water quality, agricultural water

quality, and Suisun Marsh salinity. SWRCBI1B41 also authorizes the CVP/SWP to jointly use

each otherdés points of diversion in the south
response coordination plans. SWRCBL&%1 modified the Vernalis salinity standard under

SWRCB Decision 1422 tdé corresponding Vernalis salinity objective in the 1995-Balfa

Plan.

3.1.4.3 2006 Revised WQCP

The SWRCB undertook a proceeding under its water quality authority to amet@bthe
WQCP. Prior to commencing this proceeding, the SWRCB conducted a series dfopsrks
2004 and 2005 to receive information on specific topics addressedlif9aaVQCP
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The SWRCB adopted a revisédlQCPon December 13, 2006. There were no changes to the
Beneficial Uses from the 1994QCPto the 2008NVQCP, nor were any new water qitsl
objectives adopted in the 2006QCP. A number of changes were made simply for readability.
Consistency changes were also made to assure that sections of tikap0flected the current
physical condition or current regulation. The SWRCB continad®td workshops and receive
information regarding Pelagic Organism Decline (POD})mate Change, and San Joaquin
salinity and flows, and will coordinate updates of the-Bajta Plan with orgoingdevelopment
of the comprehensive Salinity Management Plan.

3.1.4.4 Current Water Quality Control PlanRevision Process

The State Water Board is in the process of developing and implementing up@1e66 WQCP

that protect beneficial uses in the Baglta watershed. This update is broken into four phases,
some of which are proceeding concurrently. Phase 1 of this work, currently in progress, involves
updating San Joaquin River flow and southern Delta wateitgoadjuirements for inclusion in

the WQCP. Phase 2 will involve comprehensive changes to the WQCP to protect beneficial uses
not addressed in Phase 1, focusing on Sacramento River driven standards. Phase 3 will involve
implementation of Phases 1 and 2tigh changes to water rights and other measures; this phase
requires a hearing to determine the appropriate allocation of responsibility between water rights
holders within the scope of the Phase 1 and Phase 2 plans. Phase 4 will involve developing and
implementing flow objectives for priority Delta tributaries upstream of the Delta.

3.1.4.5 Annual/Seasonal Temperature Management Upstreantha Delta

Reclamation is required to control water temperature in the Sacramento River pursuant to State
Water Board Order WRO-5. Furthermore, per thiReasonable and Prudent AlternatiirR>f)

(Action Suite 1.2) in the NMFS 2008iOp, Reclamation is required to develop and implement

an annual Temperature ManagemenhRig May 15each yeato manage the cold water supply
within Shasta Reservoir and make cold water releases from Shasta Reservoir, and Trinity
Reservoir through the Spring Creek Tunnel, to provide suitable temperatures for listed species,
and, when feasib)dall-run Chinook salmon, which is an important commercial fislaeda

prey base for listed Southern ResidPrgtinct Population Segment (DPS)iér whale.

Reclamation shall manage operations to achieve certain daily average water temperatures in the
Sacramento River between Keswick Dam and Bend Bridge. In addition, Reclamation is required
to provide the draft February forecast and initial allocatiaasyell as projection of

temperature management operations for the summer months to NMFS far aadi@valuation

under RPA Action 1.2.3.

Since December 2013, state and Federal agencies that supply water, regulate water quality, and
protect fish and wildlife have worked closely to mandmgseresourceslespitepersistent

drought conditions. As an exwle, n 2015 and 2016, Reclamation aMMFS adjusedthe
Februaryoperationdorecast modeling, temperaturempliancecriteria, and Keswick release
schedule in effort®o minimize further temperature effeckdowever, ecent drought operations

under the2009 NMFS BiOp RPA have resultedapproximately 5.6% and 4.2% etgfry
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survival to Red Bluff in 2014 and 201fespectively. In consideation ofrecent concerns with

the level of protection provided by the NMFS 2009 BiOp RPA based on the very leto-&gg

survival to Red Bluff, and new information regarding temperature tolerance during early life

stages over the past few years, NM#B work with Reclamation and other state and Federal

agencies to adjust the RPA Action Suite TRe adjustment will be made pursuant to the 2009

NMFS BiOpSection 11.2.1.2Research and Adaptive Managemevtichs t at es A Af t er
completion of the annual review, NNFmay initiate a process to amend specific measures in

this RPA to reflect new information, provided that the amendment is consistent with the
Opinionds underlying analysis and conclusions
avoidingjeopardy t o | i sted species or adverse modi fi czé
anticipated to conclude iate2016 and may include refinements and additions to the existing
annual/seasonal temperature management processes, including spring stertsyedeaiged

temperature compliance criteria and a range in summertime Keswick releasd hatesljusted

RPA Action Suite | .2 wildl apply to Recl amati o
is completed as described above

3.1.5 RealTime Operations Upstream of the Delta

The goal for reatime decision makings to assist fishery managemdryt minimizing potential

adverse effects for listed species while meeting permit requirements and contractual obligations
for water deliveriesRealtime data assssmenpromotes flexibleoperationabecision making

that can be adjusted in the face of uncertainties as outcomes from management actions and other
events become better understodjh uncertainty exists regarding reaahe conditions that can

change maagement decisions to balance operations to meet beneficidhtmagh2030.

The PA does not propose changing any of the existingirealoperational processes currently
in place. However, as described in Section 32&a8lTime Operational DecisieiMaking
Processan additional redime operations process would be implemented under the PA.

Sources of uncertainty flexibility in operations that are considered and responded to during
reaktime operation#nclude the following.

1 Hydrologic conditions
Meteorological conditions
Tidal variability

Listed species (presence, distribution, habitat, and other fattonsascean conditiors

== == =2 =

Ecological conditions

1 NMFS' March 18, 2016, response to the Bureau of Reclamation's Februargsior
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3.1.5.1 OngoingProcesssto supportRealTime Decision Making

Realtime changes t€VP/SWP operationthat helpavoid and minimize adverse effettdisted
species mustlsoconsider public health, safety, and water supply reliabMtihile Reclamation
and DWR maintain their respective authorities to operate the CVP and SWP, various operating
criteria ae influenced by a number of reahe factorsTo facilitatereattime operational
decisionsandfish and wildlifeagency(consisting of USFWS, NMFS, and the California
Department of Fish and Wildlife [CDFW@)eterminations, Reclamation, DW&nhd thefish and
wildlife agencies have developed and refifleds. Bureau of Reclamatidc®008;National

Marine Fisheries Servic2009;U.S. Fish and Wildlife Service008)a set of processes tollext
data, disseminate information, develop recommendations, make decisions, and provide
transparencyThis process consists of three types of groups that arearecurring basisAll of
these teams review the mosttgpdate data and information onHistatus and Delta conditions,
and develop recommendations that bansel to modify operations or criteria to improve the
protecton of listed species.

1 The process to identify actions to protect listed species varies to some degree among
speciesand geogaphic areabut abides by the following general outlidefisheries or
operations technical team compiles and assesses current information regarding species
operational or hydrologic conditionsuch as stages of reproductive development,
geographic disibution, relative abundance, and physical habitat conditibinat team
then provides a recommendation to fise and wildlifeagency with statutory obligation
to enforce protection of the species in questwithin guidelines established within the
respective biological opinion or incidental take authorizafidrefish and wildlife
agencyb6s staff and management review the r
developing, in cooperation with ReclamatiodedDWR, a operational responsleat
minimizes adverse effects on listed specids addition, ertain actions may require input
from the SWRCB to assesensistency withWQCPrequirements or other water rights
permit termsThe outcomes of protective amts that are implemented are monitored and
documented, and this information informs future actionghe reatime decision
making teamg he management teasicomprisedf management staff from
Reclamation, DWR, and thesh and wildlifeagenciesTheSWRCB alsopatrticipates in
management team meetings.

1 Information teams are teartfstdisseminate and coordinate information among agencies
and stakeholders.

1 Fisheries and operations technical teamsaneprisedf technical staff from state and
Federal agncies.

All of these teams review the mosttapdate data and information on fish status and Delta
conditions, and develop recommendations thatearsal to modify operations or criteria to
improve theprotecton of listed species.
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Table 3.1-2. Ongoing ReaiTime DecisionMaking Groups

CURRENT REAL TIME OPERATIONS DECISION -MAKING 2
Working Group Description Al?ee:gy Meeting

Water Operations Existing technical work teams repoveekly updates DWR Weekly
Management Team | and recommendations to the WOMT, which is then u (Tuesday at
(WOMT) to advise USFWS, NMFS and CDFW in order to mak 1:00PM)

final determinations for listed aquatic species Octobei June

conservation needs and water operations.
Water Operations Technical Work Teams
Smelt Working A technical advisory team that provides FWS Weekly
Group recommendations on SWP and CVP operations to (Mondayat
(SWG) USFWS, CDFW, and WOMT pursuant to the USFW{ 10:00AM)

RPA on Delta Smelt and CDFW ITP on Longfin Sme DecembeirJune
Delta Operations for | A technical advisory team that provides NMFS | Weeldy
Salmonids and recommendations on SWP and CVP operations to (Tuesday at
Sturgeon NMFS and WOMT pursuant to the NMFS RPA on 9:00AM)
(DOSS) anadromous salmonids and green sturgeon. Octobet June
CALFED Operations | Representatives from fish agencies and stakeholder | DWR Monthly
Group groups make recommendations to SWP and CVP

operations with the requirements of the SWRCB's

Decision 956, the NMFS &USFWS biological

opinions ad CVPIA.
Central Valley Discusses implementation of section 3406 (b)(2) of th FWS Weekly
Project CVPIA, which defines the dedication of CVP water (Thursdays at
Improvement Act supply for environmental purposes. It communicates 9:30AM)
B2 Interagency Team| with WOMT to ensure coordination with the other
(B2IT) operational programs or resowiedated aspects of

project operations, including flow and temperature

issues.
Data Assessment Coordinates and disseminates information aaid d DWR Weekly
Team among Project and Fisheries agencies and stakehold
(DAT) that are related to water project operations, hydrolog

and fish surveys in the Delta.
Delta Conditions Coordinates with scientists and engineers from the s{ FWS Weekly
Team (DCT) and federahgencies, water contractors, and (Friday at

environmental groups to review the réiahe operations 9:30AM)

and Delta conditions, including data from new turbidit

monitoring stations and new analytical tools. The

members of the DCT provides their individual

information tothe SWG and/or DOSS, which can ther|

be used to provide recommendations to WOMT.
Sacramento River Meets initially in the spring to discuss biological, USBR | Monthly (Aprili
Temperature Task hydrologic, and operati@h information, objectives, and October)
Group (SRTTG) alternative operations plans to recommend a temperi

control point. Once the SRTTG has recommended at

operation plan for temperature control, Reclamation
2 National Marine Fisheries Service 2009; U.S. Fish and Wildlife Service 2008
Biol_ogic_all Assessment for the 3.15 July 201
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submits to the SWRCB an operations plan for
temperature control, gerally on or before June 1st
each year.

American River Although open to the public, the ARG meetings USBR | Monthly
Group generally include representatives from several ageng
(ARG) and organizations with egoing concerns anidterests
regarding management of the Lower American River
The ARG convenes monthly or more frequently if
needed, with the purpose of providing fishery update
and reports for Reclamation to help manage Folsom
Reservoir for fish resources in the Lower Arican
River.
Clear Creek Group that identifies, prioritizes, and guides restorati¢ USBR | Quarterly
Technical Working opportunities on lower Clear Creek with an emphasig
Group anadromous fish.
(CCTWG)
StanislausOperation | Action Ill.1.1 calls for Reclamation to create a USBR | Monthly
Group Stanislaus Operations Group to provide a forum forr
(SOG) time operational flexibility and implementation of the
alternative actions defined in the RPA. This group
provides direction and oversight to ensure thatEast
Side Division RPA actions are implemented, monitor
for effectiveness and evaluated. Reclamation, in
coordination with SOG, shall submit an annual
summary of the status of these actions.
Stanislaus River New group forned to allow for stakeholder input USBR | Monthly (Right
Forum immediately prior to the SOG discussions. Not part ¢ before SOG)
(SRF) the existing NMFS BiOp.
NMFS BiOp Annual | Reclamation and NMFS will host a workshop to revig NMFS | Annually
Review Group t he pr i or oparations and tp éeemMmeéd (No later than
whether any measures prescribed in the 2009 NMFS 11/30)
Biological Opinion RPA should be altered in light of
information | earned fror
research.
5 Agency Meeting To assure close coordination and oversee the efforts| DWR Monthly
(BO RPA IMT on the implementation of the biological opinions
I mplementation) governing SWP and CVP.
Implementation Responsible for ensuring the regulatory compliance § NMFS | Monthly
Management Team | implementation of the biological opinions (i.e. RPA
(IMT) actions).
Interagency Fish To charter, and support through funding agreements| USBR | Periodically

Passage Steering
Committee
(IFPSC)

interagency steering committee to provide oversight
technical,management, and policy direction for the Fi

Passage Program.

3.1.5.2 Groups Involved in Reallime Decision Making and Information Sharing

3.1.5.2.1 Water Operationgvlanagement Team
The Water Operations Management Team (WOMTomposed of representatives from
Reclamation, DWR, USFWS, NMFS, and CDF8YVRCB participates in discussioisis
managemenrlevel team was established to facilitate timely decisiopport and decision
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making at the gmropriate levelThe WOMT first met in 199%ndcontinuesto meet to make
management decisionslthough the goal of WOMT is to achieve consensus on decisions, the
participating agencies retain their authorized roles and responsibiiising working
groupstechnical work teams report weekly updates and recommendations to the WOMT, which
arethen used to advise USFWS, NMFS and CDFW in order to make final determinations for
listed aquatic species conservation needs and water operations.

3.1.5.2.2 Operations andrisheries Technical Teams

Several fisheriespecific teams have been established to provide guidance and recommendations
on current operations (flow and temperature regimes), as well as resource management issues
These teams include tisacramento Riverdmperature Task Group, Smelt Working Group,

Delta Conditions Teanbelta Operations for Salmonids and Sturgeon Workgroup, and

American Rive Group. Each of these teams is described in more detail below. A more detailed
list is provided inTable3.1-2 above.

3.1.5.2.2.1 The Sacramento River Temperature Task Group

The Sacramento River Temperature Task Group (SRTS &)nultiagency group formexy
Reclamatiorpursuant to SWRCB Water Rights Orders®and 911, to assist with improving
and stabilizing the Chinook salmon population in the Sacramento. Fveually, Reclamation
develops temperature operation plans for the Shasta and Trinity divisions of the{e@ge
plans consider impacts on wintem and other races of Chinook salmon and associated Project
operationsThe SRTTG meets initially in the spring to discuss biological, hydrologic, and
operational information, objectives, and alternative operaptarss for temperature control
Once the SRTTG has recommended an opespiam for temperature control, Reclamation
then submits gemperature management ptarlSWRCBand NMFS generally on or before
Junel each year.

After implementation of the operans plan, the SRTTG mageport out on the results of studies
and monitoring, or temperature model rufise groupholds meetings as needed, typically
monthly through the summer and into fallrfe@dommenglanrevisions based on updated
biological data, @servoir temperature profiles, and operations. ditdated plans may be
needed for summer operations to protect winter, or in fall for the falrun spawning seasolf
there are any changes in the plan, Reclamation submits a supplemental reportaB.SWR

3.1.5.2.2.2 Smelt Working Group

The Smelt Working Group (SW@pnsists of representatives from USFWS, CDFW, DWIS,
Environmental Protection Agency (UBB), Reclamationand NMFSUSFWS chairs the group,
and a member is assigned by each agentoy SWG evaluates biological and technical issues
regardingdeltasmeltand develops recommendatidos consideration by USFWSince

longfin smelt became a state candidate species in 2008, SWG has also developed
recommendations for CDFW to minimize adverse effect®ngfin smelt.

The SWG compileand interpret the latest retaine information regardig state and federally
listed smelt, such as stages of development, distribution, and saltegesvaluating available
information, if the SWG members agree that a proteeéiction is warranted, the SWG subsnit
its recommendations in writing ¥&WOMT, USFWS and CDFW.
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The SWG may meet at any time at the request of USFWS, but generally meets weekly during the
months of January through June, when smelt salvage at the CVP anexpavffacilitieshas
historicallyoccurred.

3.1.5.2.2.3 Delta Operationsfor Salmonid ard Sturgeon Workgroup

The DOSS workgroup is a technical team with relevant expertise from Reclamation, DWR,
CDFW, USFWS, SWRCB, U.S. Geological Survey (USGEEPA and NMFS that provides

advice to WOMT ando NMFS on issues related to fisheries and water resources in the Delta

and recommendations on measures to reduce adverse effects of Delta operations of the CVP and
SWPon salmonids and green sturgedime purpose of DOSS is to revi@VP and SWP

operatims in the Delta and the collected data from the different ongoing monitoring programs.

3.1.5.2.2.4 Delta Condition Team

The existing SWG and WOMT advise USFWS on smelt conservation needs and water
operationsin addition, a Delta Condition Team (DGTpnsisting of scientists and engineers

from the state and federal agencies, water contractors, and environmental groups, meet weekly to
review the real time operations and Delta conditions, including data from new turbidity

monitoring stations and new analytical tools such as the Delta Smelt behavior Tidel

members of the DCT provide their individual information to the S&@& theDOSSworkgroup
Individualmembers of the DCT may provide, in accordance with a process provided by the
WOMT, their information to th&WG or DOSS for theiconsideration in developing
recommendatiagito the Project Agencies for actions to protect listeddjstcies.

3.1.5.2.2.5 American River Group

In 1996, Reclamation established a working group for the Lower American River, known as the
American River Group (ARGAIlthough open to the public, the ARG meetings generally

include representativesoin several agencies and organizations with ongoing concerns and
interests regarding management of the Lower American Rivxerformal members of the group
are Reclamation, USFWS, NMFS, CDFW, and the Water Forum.

The ARG convenes monthly or more frequeiitineeded, with the purpose of providing fishery
updates andecommendationfor Reclamation to help manage operations at Folsom Dam and
Reservoir for the protection of fishery resources in the Lower American River, and with
consideration of its othert@nded purpose g, water and power supply).

3.1.6 Take Authorization Requested

The PA includes several activities that are expected to result in incidental take of federally listed
species. In compliance with Section 7 of the ESA, take authorizatiomis teejuested for

activities in which take is anticipated. However, some activities that may result in incidental
take are not able to be authorized at this time because of lack of specific detail for effects to
federally listed species. In these casepasate incidental take authorization may be required via
reinitiation of the CWF consultation, separate Section 7 consultation, or scientific collection
permits.

The following timeline of actions indicates which of the actions under the PA includeestequ
for take authorization. For clarity on the relationship of these actions to the existing biological
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opinions, the timeline also includes some components of operations pursuant to the USFWS
(2008) and NMFS (2009) biological opinions for the operatafithe CVP and SWP.

3.1.6.1 Construction Phase

The construction phase begins when the NEPA record of decision is issued and ends when
operations of the NDDs commence. During the construction phase, take authorization is
requested for the following activities.

All activities described in Section 3.Z5kotechnical Exploratian

All activities described in Section 3.2\brth Delta Diversions

All activities described in Section 3.ZT8inneled Conveyance

All activities described in Section 3.2dtermediate Forebay

All activities described in Section 3.23ifton Court Forebay

All activities described in Section 3.2&nnections to Banks and Jones Pumping Plants.

All activities described in Section 3.2Z7bwer Supply and Grid Connections.

All activities described in Section 3.2-&8ad of Old River Gate.

= = =2 =4 =4 4 -4 -

1 All activities described in Section 3.2ZT@mporary Access and Work Areas.
During the construction phase, take authorization is not requested for the following activities.

1 CVP/SWPoperations, which will continue pursuant to the USFWS (2008) and NMFS
(2009) biological opinions.

1 Construction of the Georgiana Slough fysical barrier described in Section
3.4.3.1.1.1Nonphysical Fish Barrier at Georgiana Slough.

1 Construction of mitigtion for impacts to listed species, described in Section 3.4.3
Restoration for Fish Speciesnd Section 3.4.%errestrial Species ConservatiocBnce
these mitigation sites have been selected, following procedures described in the cited
sections, separafection 7 consultations are expected for construction at each mitigation
site.

1 Mitigation site compliance monitoring effects on listed species othewtibay
elderberry longhorn beetbnd California redegged frog. Such monitoring will need
scientificcollection permits.
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3.1.6.2 Operations Phase

The operations phase begins when operations of the NDDs commence. During the operations
phase, take authorization is requested for the following activities.

T

Operations of the NDDs as described in Section 3.8pdraional Criteria for North
Delta CVP/SWP Export Facilities.

Continued operations of south Delta CVP/SWP export facilities (i.e., operations currently
covered under the USFWS (2008) and NMFS (2009) biological opinions for the
operations of the CVP and SWR)@escribed in Section 3.3.Zperational Criteria for

South Delta CVP/SWP Export Facilities.

Operations of the HOR gate as described in Section 3Qe&ational Criteria for the
Head of Old River Gate.

Operations of the Delta Cross Channel gates sxithed in Section 3.3.2@perational
Criteria for the Delta Cross Channel Gates.

Operations of the Suisun Marsh facilities as described in Section 33p2rational
Criteria for the Suisun Marsh Facilities.

Operations of the North bay Aqueduct intakedascribed in Section 3.3.Z¢perational
Criteria for the North Bay Aqueduct Intake.

Operations of the Georgiana Slough +prysical barrier as described in Section
3.4.3.1.1.1Nonphysical Fish Barrier at Georgiana Slough.

Giant garter snake habitat minance as described in Section 3.3@i#ton Court
Forebay and Pumping Plamaind Section 3.3.6.Bower Supply and Grid Connections.

During the operations phase, take authorization is not requested for the following activities.

T

All activities describedr Section 3.4.3.1.1.Monphysical Fish Barrier at Georgiana
Slough.Installation and operations of this barrier are expected to be covered under a
separate Section 7 consultation.

In-water maintenance activities described in Section 3.8l6rth Delta Diversions.lt is

not possible, prior to final design of the facilities, to define how these activities would be
performed or how often they would be needed. These activities will be addressed via
consultation reinitiation or via a separate Section 7 corgulta

In-water maintenance activities described in Section 3.8ktn Court Forebay and
Pumping Plantlt is not possible, prior to final design of the facilities, to define how
these activities would be performed or how often they would be needesk ahtivities
will be addressed via consultation reinitiation or via a separate Section 7 consultation.
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1 In-water maintenance activities described in Section 3.86rfhections to Banks and
Jones Pumping Plant#.is not possible, prior to final desigm the facilities, to define
how these activities would be performed or how often they would be needed. These
activities will be addressed via consultation reinitiation or via a separate Section 7
consultation.

1 In-water maintenance activities described @&ct®n 3.3.6.Head of Old River Gatdt is
not possible, prior to final design of the facilities, to define how these activities would be
performed or how often they would be needed. These activities will be addressed via
consultation reinitiation or via separate Section 7 consultation.

1 Fish monitoring and studies described in Section diditoring and Research
Program.These studies are subject to design through a collaborative process engaging
the fish and wildlife agencies. The need for take @ughtion and any necessary Section
7 consultation will occur through that process.

1 Mitigation site compliance monitoring effects on listed species othentiby
elderberry longhorn beetbnd California redegged frog. Such monitoring will need
sciertific collection permits.

3.2 Conveyance Facility Construction

Conveyance facility construction includes the following compoparts with eachdiscussedn
a subsection to this chapts follows:

Geotechnical exploration, Section 3.2.1.
North deltadiversionsconstruction, Section 3.2.2.
Tunneled conveyance, which will connect the intakes to the forebays, Section 3.2.3.

Intermediate Forebay (IFpection 3.2.4.

= =2 =4 -4 -2

Clifton Court Forebay, an existing struatithat will be reconfigured in accordance with
the newdualconveyanceystem design, Section 3.2.5.

1 Connections to the Banks and Jones Pumping Plants, which are existing CVP/SWP
export facilities, Section 3.2.6.

1 Power supply and grid connections, SecB8a7.
1 Head of Old Rive(HOR) gate, Section 3.2.8.
1 Temporary access and work areas, Section 3.2.9.

As part of the water right change in point of diversion process with the California State Water
Resources Cortdt Board, DWR and Reclamation are working to address the concerns of
protesting legal users of water throughout the watersheds involved in either the CVP or SWP. To
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date, only one settlement, with Contra Costa Water District (CCWD), is complete. The CCWD
settlement requires the inclusion of mitigation measures for water quality effects associated with
the PA. The mitigation measures include sequenced implementation mechanisms, related to the
construction, operation, and maintenance of additional facitdiésinsfer water to existing

CCWD facilities. Because the detail and related effects of those facilities are currently being
defined, the adverse effects to listed species and to critical habitat are not evaluated in this BA.
When actions associated wimplementation of the agreement are sufficiently defined to

provide for analysis of potential adverse effects to listed species and critical habitat, a
supplement to this BA will be provided to the Services.

A detailed description of the constructionieities associated with each of these component
pars is provided belowFigure3.2-1 provides a map overview of these facilities, &nglre
3.2-2 provides a schematic diagram showing hbese facilities will work with existing water
export facilities to create a modified wawtport infrastructure facility for the Delta. Further
design detail is provided these following appendiceAppendices 3.AVlap Book for the
Proposed Action3.B Conceptual Engineering Report, Volunie 3.C Conceptual Engineering
Report, Volume;2and 3.DConstruction Schedule for the Proposed Actidany of the
construction techniquebat will beemployed during construction phasech as cofferdams,
sheet pi¢ walls, slurry and diaphragm walls, are detailed in Appendix/ApBendix B
Conceptual Level Construction Sequencing of DHCCP Int@de=pite the titleAppendix 3.B
addressesngineeringechniques common to intake, shaft, and forebay construction).

Components of conveyance facility construction share coneoaoastructioarelatedactivities;
for examplesomeof the componerpart require dewatering.able3.2-1 identifies 11 common
constructiorrelatedactivities, each of which is describedgreaterdetail in Section 3.2.10
Common ConstructioRelatedActivities In addition, all constructierelated activities described
in the PA will be performed in accordancéwthegeneralavoidance and minimization
measures detailed in Appendix ZeneralAvoidance and Minimization Measur@sVMs)4.
Specific avoidance and minimization measunesb(e3.2-2) are referred to in the following
descriptions as applicable, except thM-1 Worker Awareness Traininga general AMM
andis applicable to all persoehand all aspects of conveyance facility construction, and
thereforewill not be repeated in this description. Exceyterestipulated by an applicable
speciesspecific AMM, proposed work may occur thie following times of day (s€kable3.2-1
for definitions of each term)

1 Clearing: Between dawn and sunset.

3 Note that Appendi 3.B Conceptual Engineering Report, Volumarid Appendix3.C Conceptual Engineering

Report, Volume @vere prepared to support engineering conceptual design as of July 1, 2015. During the preparation

of this biological assessment, certain design changes were made in order to further minimize potential effects on

listed species. Thus the PA described in Hiological assessment differs in some particulars from the description in

the appendices. Where such inconsistencies occur, the biological assessment constitutes an accurate description and
represents DWRO6s and Recl anharedescribéds i ntent to perform t|
4 The AMMs presenteih this section are also the subject of concurrent environmental review processes required

for approval of the PA and, therefore, may be subject to further reviBioor to the conclusion of formal

consultation, th&A will be supplemented if substantive changes are made to the AMMs relevant to the analysis of

listed species or designated critical habitat.
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Site work: At any time of the day or night.

Ground improvement: At any time of the day or night.
Borrow fill: At any time of the day or night.

Fill to flood height: At any timef the day or night.
Dispose spoils: At any time of the day or night.

Dewatering: At any time of the day or night.

= = =2 A4 =4 -4 -

Dredging and Riprap Placement: Between dawn and sunset when performed adjacent to
or in water bodies. At any time of the day or night wheriggmed in dry areas or in a
previouslycleared area.

1 Barge operations: At any time of the day or night.
1 Landscaping: Between dawn and sunset.
1 Pile Driving: Between dawn and sunset.

Proposedconstructionarelatedwork entails the use of equipment that npagduce irair sound at
levels in excess of the local acoustic background; see the effects ar@hggiset & for detailed
analysis of the effectsf exposure to irair sound associated with various activitiedisted
species.

Several activities reqred for conveyance construction (e.g., dredging, pile driving, barge
operationsgeotecinical explorationetc.) will result in disturbancand redistributiorof

sedimentsat and below theurface. There is a potential for some of these sedimentsiitain
existing contaminants, anké disturbance associated with these activities could increase the risk
of exposurdo contaminantsor listed species. Detailestdiment and contaminant
characterizations of thepecificareasexpected to bsubject tosedimentisturbance are limited

and do not provide enough information to support a thorough analysis of effects at this time
Examples of such studies include the maintenance dredging of Discovery Bay and the
maintenance dredging of federal navigatiactednnels in San Francisco Bay.

The former study (Central Valley Water Board 2003) considered a site near Clifton Court
forebay where sediments are predominantly st claysized,with less than 33% sand. Such
sedimentsnay be taken as representatfgotential contaminants in the Clifton Court Forebay
area. Contaminants detected in sediment testing included arsenic, barium, cadmium, chromium,
copper, lead, mercury, nickel, selenium, silver, zinc, tributyltin, polycyclic aromatic
hydrocarbons, andrganochlorine pesticides. Arsenic levels averaged 7.4 mg/kg, which is below
average Sacramengan Joaquin Delta background concentrations. All other constituents were
at concentrations significantly below Human Residential and Human Industrial screginies) v

The latter study (USACE and San Francisco Water B2aid) considered a variety of federally
maintained navigation channels. Although the channels are located downstream of the
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Sacramentégan Joaquin Rivers confluence, the evaluated materials had predominately been
transported downstream from those rivers, and at several of the tested sites primarily consisted of
fine sand; thus study results are expected to be representatvetaminants likely to be found

in the NDD area, where preliminary geotechnical results indicate surficial sediments that are
predominately sandized. Sediment from the San Francisco Ship Channel was found to be 93%

to 99% sand, and the analysis concludeihe t ot al organic carbon | ev
(total of two composites) ranged from 0.11 percent to 0.35 percent for samples collected in 2010.
This is considered to be low, and in the highly suitable range for beneficial reuse. Throughout the
yeas that MSC has been tested for maintenance dredging purposes, the sediment has been
determined to be suitable for unconfined aquatic placement at the San Francisco Bar Channel
Disposal Site(SB) or t he Ocean Beach De$®usumBayr ati on Si
Channel and New York Sloudbund sediments to be 94% to 99% sand and concluded

AHIi storically, the sedi mBayplacédmerd at BeaadSuisle e med s
Bay placement site (SE6). In 2009, confirmatory chemistry tests were, inraddition to the

usual grairsize testing; these tests showed that no potential contaminant exceeded acceptable

I i miOther sites yielded similar results, but are not reported here because their primary

sediment source was not the Sacramento and&aquin rivers.

Based on these previous studies, the preliminary contaminant listettspecies isow due to

low contaminant levels in both clay/silt and sand samples, with particularly low concentrations
likely in the predominately sarglzed sedimets at the NDDs where exposure risk is greatest
Thereforg analysis ofall actions in this PA that result in potentiaibidity effects andediment
disturbance assumes a level of risk to the spémasexposure to contaminants that is
equivalent tohe findings of the firstevel sediment assessméait an initialevaluationof

effects to listed fish species and their aquatic habitéie PA also includes AMMs that are
intended to specifically address the identified preliminary contaminant risk(s).

As described il\ppendix 3.FGeneralAvoidance and Minimization MeasurégMM6 Disposal
and Reuse of Spoils, Reusable Tunnel Material, and Dredged Mateittter @éfine potential
effects tdisted specier aquatic habitatandto streamline the cadiction and incorporation of
newer informatior(i.e., monitoring data or sigpecific baseline informationjhe following

protocol will be followed The action agency will work witBtate and Federal resource agencies
with authorization and jurisdictioio identify the timeline for information gathering in relation to
initiation of the specific action, but it is anticipated to be at least several months prior to the
initiation of the action.At that time DWR and Reclamation will follow the protocol beal.

1 DWR will ensure the preparation and implementation of adpeglge sampling and
analysis plan (SAP The SAP will be developed and submitted by the contr@ias
part of the water plan required mandard DWRontract specifications (Section
01570). Prior to initiating any dredging activity, the SAP will evaluate the presence of
contaminants that may affect water quality from tHe¥ang discharge routes.

o Instream discharges during dredging.

o Direct exposure to contaminants in the material through ingestion, inhalation, or
dermal exposure.
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o Effluent (return flow) discharge from an upland disposal site.

o Leachate from upland dredgeatarial disposal that may affect groundwater or
surface water.

1 Concentrations of the identified chemical constituents in the core samples will be
screened through appropriate contaminant screening tal@esure compliance with
applicable agency guideks

1 Results of the sediment analyses and the quality guidelines screening will determine the
risk associated with the disturbance of the sediment horizons by identifying specific
pathways of exposure to adverse effects.

1 Results of the testing will be prioled to all relevan$tate and=ederal agencies for their
use in monitoring or regulating the activities under consideration.

1 If the results of the chemical analyses of the sediment samples indicate that one or more
chemical constituents apgesent atoncentratios exceeding screening criterthen
additional alternative protocalto furtherminimize or eliminate the release of sediments
into the surrounding water column must be implemented.

1 The applicant must provide CDFW,NMFS and USFWSa plan toreduce or eliminate
the release of contaminated sediment prior to the start of any actions that will disturb the
sediments in the proposed construction area. Rksinga shrouded hydraulic
cutterhead, or an environmentally sealed clamshell bucket enagdeptable provided
that adequate supporting information is provided with the proposed plan. Plans should
also includalescriptions othemethods employed tioeat transportand dispos of the
contaminated sedimerats well asany resulting decant wers.

This approach incorporates the potential &xetauthorization to be reviseat the time that
effects of the action are determined to be
activities,existingconditions, and risk to species dammore specifically described with

updated, sitespecific information.

This type of approach is consistent with approach&sS# compliancdor other largescale,
long-term, repeated actions that do not have adequatspstafic and current informatico
support the analysis of effect of a specific future acéibthe time of consultation

In Appendix 3.AMap Book for the Proposed Actipa detailed set of aerial photographs
showing the proposed facilities and areas of both temporary and permanacts amg
presented

Temporary impacts include impacts associated matfacility construction, but nabngoing or
futurefacility operationsThe following criteria determine whether a construction impact is
temporary or permanent for the purposes séssing effects on listed species.

91 For all wildlife species anBelta Smeltimpacts lasting more than 1 year (365 days) are
considered permanent.
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1 For all salmonid species and green sturgeon, impacts lasting more than 2 years are
considered permanent.

Temporary impacts are not compensated for by habitat restoration; however, affected sites are
restored to preconstruction conditions.

Note thatAppendix 3.Adoes noincludefacilities for which the location is unknowithese
unknown locationsall into threetypes: geotechnical exploration sites, safe haven work areas,
and barge landings. Section 3.8&otechnical Exploratiodescribes geotechnical exploration
sites; Section 3.2.Bunneled Conveyana®scribes safe haven work areas; and Section 3.2.10.9
BargeLanding Construction and Operatigrdescribes barge landings. See Chapteffécts
Analysis for Chinook Salmon, Central Valley Steelhead, Green Sturgeon, and Killey &vichle
Chapter &ffects Analysis for Delta Smelt and Terrestrial Spedéosa dizussion of how

effects of these activities disted species were analyzed.

Appendix 3.B Conceptual Engineering Report, Volumefovidesdetailed descriptions and

related information pertaining to conveyance facility construction. Sections of Appendix 3.B are
referenced in the followingubsections wherappropriate. Similarly, Appendix 33Conceptual
Engineering Report, Volume @rovides detailed drawings of conveyance facilities.

Appendix 3.DConstruction Schedule for the Proposed Actammtainsconveyance facility
constructiorrelatedscheduihg andformsthe basis for statemensgardingscheduling in this
chapter.

Pile driving assumptions are detailed in AppendixBIE Driving Assumptions for the
Proposed Action
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Table 3.2-1. Components of Conveyance Construction and the Common Construction Activities Used in Each

Conveyance System Component
Common Construction Activity Geotechnical Delta Intermediate | Clifton Court Connections | Power Sgpply Head of Old
Exploration Intakes Tunnels Forebay Forebay to Banks and|  and Gr!d River Gate
Jones Connections
Clearing At upland sites Yes Yes Yes Yes Yes Yes Yes
Site worl® No Yes Yes Yes Yes Yes Yes Yes
Ground improvemeft No Yes Shafts Yes Yes Yes Yes No
Borrow fill® No Yes Yes Yes Yes Yes No No
Fill to flood height No Yes Yes Yes Yes Yes Yes No
Dispose spoils No Yes Yes Yes Yes Yes Yes Yes
Dewatering Yes Yes Yes Yes Yes Yes No Yes
Dredging and Riprap Placemént No Yes Yes No Yes Yes No Yes
Barge operatiors No Yes Yes Yes Yes Yes No Yes
Landscaping No Yes Yes Yes Yes Yes Yes Yes
Pile Driving Yes Yes No No Yes Yes No Yes

2 Includes grubbing, clearing, and grading. Assumed to affect entire construction footprint; any areas not actually ahemettheless subject to sufficiently invasive activity that their value as
habitat forlisted species is reduced to nearaer

Includes all initial site work: Construct access, establish stockpiles and storage areas, construction electric, fenwsiaigrsteatment per a SWPPP (Stakfater Pollution Prevention Plan).
Occurs only on cleared sites.

Includes drilling, injetion of materials, installation of dewatering wells, etc. Occurs only on cleared sites.
Includes excavation, dewatering (separate activity), and transport of borrow material. Occurs only on cleared sites.

Includes placement of engineered fill to desilpod height. Occurs only on cleared sites that previously or concurrently experience ground treatment and dewataikgnedts U.S. Army
Corps of Engineers (USACE) levee specifications where relevant.

Includes placement of excavated, dredgedirsentation basin, or reusable tunnel material (RTM) material on cleared sites where site work has been done.

Includes dewatering via groundwater wells or by direct removal of water from excavation, as well as dewatering of exa@vitkdvater mape contaminated by contact with wet cement or g
chemicals (e.g., binders for RTM); includes dewatering of completed construction, e.g. of shafts during tunneling.

Includes any work that occurs in fiflearing waters, except that barge operationgdediriving are separately described.

Includes barge landing construction; barge operations in river (e.g., to place sheetpiles); tug operations; barge lawaling rem

Includes placement of topsoil, installation of plant material, and irrigatioltued activities as necessary until performance criteria are met. Occurs only on cleared sites.
Includes work that involves vibratory and/or impact driving of piles infishring waters.

b

a o
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Table 3.2-2. Summary of the Avoidance and Minimization Measureetailed in Appendix 3.F

Number Title Summary
AMM1 | Worker Awareness Includes procedures and training requirements to educate construction persor
Training the types of sensitive resources in the work area, the applicable environmenta
andregulations, and the measures required to avoid and minimize effects on t
resources.
AMM2 | Construction Best|Standard practices and measures that will be implemented prior, during, and g
Management | construction to asid or minimize effects of construction activities on sensitive
Practices (BMPs) | resources (e.g., species, habitat), and monitoring protocols for verifying the
and Monitoring | protection provided by the implemented measures.
AMM3 Stormwater Includes measures thaill be implemented to minimize pollutants in stormwater|
Pollution Preventiol| discharges during and after construction relatatied®A and that will be
Plan incorporated into a stormwater pollution prevention plan to prevent water qual
degradation related to pollutant deliy from action area runoff to receiving wate
AMM4 Erosion and Includes measures that will be implemented for gredistlrbing activities to
Sediment Control | control shortterm and longerm erosion and sedimentation effects and to restor
Plan soils and vegetation in areas affected by construction activities, and that will b
incorporaté into plans developed and implemented as part of the National Pol
Discharge Elimination System (NPDES) permitting processioiPA
AMM5 Spill Prevention, |Includes measures to prevent and respond to spitlazsrdous material that coulg
Containment, and| affect navigable waters, including actions used to prevent spills, as well as
Countermeasure | specifying actions that will be taken should any spills occur, and emergency
Plan notification procedures.
AMMS6 | Disposal and Reus| Includes measures for handling, storage, beneficial reuse, and disposal of exd

of Spoils, Reusablg
Tunnel Material, ani
Dredged Material

or dredge spoils and reusable tunnel material, including procedures for the ch
characterization of this material or the decaater to comply with permit
requirements, and reducing potential effects on aquatic habitat, as well as spe
measures to avoid and minimize effects on species in the areas where RTM W
used or disposed.

AMM7 | Barge Operations|Includes meages to avoid or minimize effects on aquatic species and habitat r
Plan to barge operations, by establishing specific protocols for the operation of-all F
related vessels at the construction and/or barge landing sites. Also includes
monitoring protocolsd verify compliance with the plan and procedures for
contingency plans.
AMMS8 Fish Rescue and | Includes measures that detail procedures for fish rescue and salvage to avoid
Salvage Plan | minimize the number of Chinook salmon, steelhead, green sturgeon, anlisteke
species ofish stranded during construction activities, especially during the
placement ath removal of cofferdams at the intake construction sites.
AMM9 | Underwater Sound Includes measures to minimize the effects of underwater construction noise of
Control and particularly from impact piledriving activities. Potential effas of pile driving will
Abatement Plan | be minimized by restricting work to tiggoposed irvater work window3 and by
controlling or abating underwater noise generated during pile driving.
AMM10 Methylmercury |Design and construct wetland mitigation sitesniaimize ecological risks of
Management | methylmercury production.

5 Proposed iswater work windows vary within the Delta: June 1 to October 31 at the NDDs, July 1 to November 30

at the CCF, and August 1 to October 31 at both the HOR Gate and the barge landings.
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Summary

Ensure thathe standards, guidelines, and codes, which establish minimum des
criteria and construction requirements for project facilities, wilidilewed. Follow
any other standards, guidelines, and code requirements that are promulgated
the detailed design and construction phases and during operation of the convg
facilities.

Design the alignment of proposed transmission lines to minimize impacts on
sensitive terrestrial and aquatic habitats when siting poles and towers. Restorg
disturbed areas to preconstruction conditions. In agricultural areas, implement
additional BMPs. Sé transmission lines to avoid greater sandhill crane roost si
or, for temporary roost sites, by relocating roost sites prior to construction if ng
Site transmission lines to minimize bird strike risk.

Develop and implementglan to avoid or reduce the potentialdim noise impacts
related to construction, maintenance, and operations.

Develop and implement sigpecific plans that will provide detailed information ¢
the types of hazardoumsaterials used or stored at all sites associated with the w
conveyance facilities and required emergeresponse procedures in case of a s
Before construction activities begin, establish a specific protocol for the propel
handling and disposaf hazardous materials.

Provide all security personnel with environmental training similar to that of ons
construction workers, so that they understand the environmental conditions ar|
issues associated with the vari@usas for which they are responsible at a given
time.

Implement basic and enhanced control measures at all construction and stagi
to reduce constructierelated fugitive dust and ensure the Action commitments
appropiately implemented before and during construction, and that proper
documentation procedures are followed.

Number Title
AMM11 | Design Standards
and Building Codeg
AMM 12| Transmission Line
Design and
Alignment
Guidelines
AMM13 | Noise Abatement
AMM 14 | Hazardous Material
Management
AMM 15| Construction Site
Security
AMM 16 Fugitive Dust
Control
AMM 17 Notification of
Activities in
Waterways

Before inwater construction or maintenance activities begin, notify appropriate
agency representativevhen these activities could affect water quality or aquatig
species.

A great deal of refinement has occurdening thePA developmenprocess, enabling substantial
reductions in potential impacts. These refinements are summarizatles.2-3.

Table 3.2-3. California WaterFix Design Refinements

Administrative . .
PA Refinement Draft EIR/EIS 2013 Desian 2014 Desian
(December 2012)
Water facility footprint 3,654 acres 1,851 acres 1,810 acres
Intermediate forebay size (water surface) 750 acres 40 acres 28 acres
Private property impacts 5,965 acres 5,557 acres 4,288 acres
Public lands used 240acres 657 acres 733 acres
Number of intakes 5 3 3
Number of tunnel reaches 6 5 5
Number of launch and retrieval shaft locatio 7 5 5
Agricultural impacts 6,105 acres 6,033 acres 4,890 acres
Biolpgigal Assessment for the 3.29 July 201
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3.2.1 Geotechnical Exploration
3.2.1.1 Overviewof Geotechnical Exploration

Geotechnical exploration will be used to obtain data to support the development of an
appropriate geologic model, characterize ground conditions, and reduce the geologic risks
associated with the construction of proposed taesli

DWR will perform a series of geotechnical investigations along the selected water conveyance
alignment, at locations proposed for facilities, and at material borrow areas. The gropose
exploration is designed as a twart program (Phases 2a and 2b) to collect geotechnical data.
The twopart program will allow refinement of the second part of the program to respond to
findings from the first part. The Draft Geotechnical ExploratiomPRhase 2) provides

additional detaildor both phasesegarding the rationale, methodology, locations, and criteria for
obtaining subsurface soil information and laboratory test data (Appendi@eb@chnical
Exploration Pla® Phase 2

Sampling willoccur at locations along the water conveyance alignment and at proposed facility
sites. The exploration will include field and laboratory testing of soil samples. The field tests will
consist of auger and mudtary drilling with soil sampling using a stdard penetration test

(SPT) barrel (split spoon sampler) and Shelby tubes; cone penetrometer testing (CPT
geophysical testing; pressure meter testimgtallation of piezometers and groundwater

extraction wells; dissolved gas sampling; aquifer testing; and excavation of teatl mtshese
techniques, except test pit excavation and CPT, entail drilling. The field exploration program will
evaluate sibcharacteristics and collect samples for laboratory testing. Laboratory tests will
include soil index properties, strength, compressibility, permeability, and specialty testing to
support tunnel boring machine (TBIdelection and performance specification.

3.2.1.2 Methods for LandBased Exploration

The landbased portion of the proposed Phase 2a and 2b exploration will occur at approximately
1,380 geotechnicaéxploration locations. The exploratitotationswill be selected on the basis

of location (as shown iAppendix 3.GGeotechnical Exploration PlanPhase 2 Attachment A

and on accessibilitior truck or trackmounted drill rigs. At approximately 60 of the exploration
locations, test pits will be excavatedtwtest pit dimensions 4 feet wide, 12 feet long] 42

feet deep. Test pits are used to evaluate bearing capacity, physical properties of the sediments,
location of the groundwater table, and other typical geologic and geotechnical parameters.

Temporay pumping wells and piezometers will be installed at intake, forebay, pump shaft, and
tunnel shafexploration location$o investigate soil permeability and to allow sampling of
dissolved gases in the groundwater. Small test pits will be excavated dbsatians to obtain
nearsurface soil samples for laboratory analysis.

At each geotechnical exploratitscation DWR will implement BMPs that include measures for
air quality, noise, greenhouse gases, and water quality. Direct ingpemigdings, utilties, and
known irrigation and drainage ditches will be avoided during geotechnical exploration activities.
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Each geotechnical exploratitocationwill be active for a periodangingfrom a few hours to 12
work days, depending on exploration type andaadepthExploration locations that involve

only CPT testing and/or soil test pits will typically be active for less than 1 day (normally a crew
would do two such locations per day). There will be approximately 415 sites that involve only
CPT testing. Th remaining exploration locations (approximately 965) involve soil borings and
will be active for multiple days, with the duration of activity dependent upon the depth of the
borings. The deepest borings (i.e., 300 feet) will be located at shaft locatonsill require up

to 12 work days. There will be approximately 50 such locations. The remaining 365 borings will
be to depths of up to 200 feet and will be located along the majority of the tunnel alignment and
at other facility construction sites (i.¢he intakes, Intermediate Forebay, and facilities near
Clifton Court Forebay); work at these sites will require approximately 5 work daysAdsah.

each site is exploretboredexcavations will be backfilled with cemebéntonite grout in
accordance wh California regulations and industry standards (Water Well Standards, DWR 74
81 and 7490). Test pits will be backfilled with the excavated material on the same day as they
are excavated, with the stockpiled topsoil placed at the surface and the tarea 1&s closely as
possible to its original conditioiezometerwill be installedat some sites, and at these

locations technicians may periodically revisit the sites to collect dedaifer pumptestswill

also be performed at sorages howeverpump test activities ameot expected to exceed 10

daysat these sites

3.2.1.3 Methods for Overwater Exploration

The overwater portion of the proposed Phase 2a and 2b exploration will occur at approximately
90 to 100 exploration locations. At thdeeations gedechnical borings and CPTs will be drilled

in the Delta waterwayg.he exploration locations will be selected on the basis of location (as
shown in Appendix 3.&eotechnical Exploration PlanPhase 2, Attachmen{ Awith precise

site selection based uporapticability considerations such as avoidance of navigation markers
and underwater cable&pproximately 30 of these locations will be in the Sacramento River to
obtain geotechnical data for the proposed intake structuresddifional25 to 35 of these

locations will be at the major water undercrossings along the tunnel aliganut to 35 of

these locations will be at the proposed barge unloading facilities and Clifton Court Forebay
(CCP madifications.The borings and CPTs are planned to explore depths between 100 and 200
feet below the mud line (i.e., river bottom).

DWR will conduct overwater drilling only during the-water work window between the hours

of sunrise and sunset. Duration of drilling at each location will vary depending on the number
and depth of the holes, drill rate, and weather conditions, but activities are not expected to
exaed 60 days at any one location. Overwater borings for the intake structures and river
crossings for tunnels will be carried out by a drill ship and bargented drill rigs.

3.2.1.4 Extent of Phase 2dand-based and Overwataf/ork

Phase 2a exploration will focas collecting data to support preliminary engineering through

soil borings and CPTs at approximatdh0 landbased and 3 overwaterdocations. Lanebased
explorationswill be conductedor the intake perimeter berms, State Route) (B30,

sedimentation basins, pumping plants, forebay embankments, tunnel construction and vent
shafts, and other appurtenant facilities (subsequent subsections herein describe these facilities in
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detail). Overwater explorationgill supportthe design of intake structures and the major water
crossings along the conveyance alignment.

Phase 2a exploration for tunnel construction will entail {aasked drilling approximately every
1,000 feet along the tunnel alignment. @hied of the sites wilreceive only soil borings, half

will receive only CPTs, and orsxth will receive both soil borings and CPTs. All of the land
based boreholes along the tunnel alignments will be fitted with piezometers. Overwater drilling
is planned in Potato Slough (#e sites), San Joaquin River (three sites), Connection Slough (two
sites), and CCF (35 sites).

In addition, six soil borings and four CPTs will occur at each tunnel shaft or CCF pumping plant
shaft site. Once drilling is completed at each shaft sitepfwle boreholes will be converted

into groundwater extraction wells and the other four boreholes will be converted into
piezometers. Boreholes and CPTs are also proposed for the intake and pumping plant sites and
SR 160. Approximately six boreholes atleaf the proposed intakes will be converted into
piezometers.

3.2.1.5 Extent of Phase 2lhand-based and Overwataf/ork

Phase 2b exploration will support final design, permitting requirements, and planning for
procurement and constructioelated activities. Phagb explorationsvill include soil borings,
CPTs, and test pits at approximat@8B80land-based an®4 overwateldocations.

Phase 2b exploration for tunnel construction will entail {aaded drilling for soil borings near
the Phase 2a CPT locations stitat a borehole (soil boring or CPT) will have been located at
approximately 50800t intervals along the entire tunnel alignment, a spacing that generally
conforms to typical design efforts for tunnels like those proposed.

Similarly, Phase 2b boring witiccur at the construction and ventilation shatft sites, and will also
occur at the safe haven intervention sites (these types of facilities are described in Section 3.2.3
Tunneled ConveyangeOverwater boreholes and CPTs are planned in the Sacramentp Rive
Snodgrass Slough, South Fork Mokelumne River, San Joaquin River, Potato Slough, Middle
River, Connection Slough, Old River, North Victoria Canal, and CCF. Phase 2a and Phase 2b
geotechnical exploration are summarized atle3.2-4.
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Table 3.2-4. Planned Geotechnical Exploration

Siting Location Maximum Number of Exploration Sites
Phase 2a Phase 2b
On land All locations 550 880
Overwater Sacramento River 0 30
Overwater Snodgrass Slough 0 3
Overwater South Fork Mokelumne River 0 3
Overwater San Joaquin River 3 12
Overwater Potato Slough 3 18
Overwater Middle River 0 2
Overwater Connection Slough 2 7
Overwater Old River 0 6
Overwater West Canal 0 8
Overwater CCF 35 5

3.2.1.6 Schedule

Phase 2a and Phase 2b Hoaged explorations will require approximately 24 months, using six
land-based drill rigs operating concurrently tbdays per week.and-based explorations will
typically occur from April through November, and when performed in suitable habitat will
conform to timing constraints for terrestrial species as specified in Sectiddadigervation
MeasuresPhase 2a and Phase 2b overwesgiorations will require approximately 14 months,
using two drill rigs operating concurrently fédays per weekNork will be performed within
proposed irwater work windows This schedule will be expedited if possitdepending on the
availability of site access, drilling contractors and equipment, permit conditions, and weather.
Most of the proposed geotechnical exploratiaik be performediuring the first3 years of
implementation. See Appendix 3@bnstruction Schedule for the Proposed Actarfurther
information on the&onveyance facility construction schedule.

3.2.2 North Delta Diversions

The siting process featured evaluations wide variety of locations fomorth Delta diversion
intakes and variousonfigurations. Possible intake locaticared configurationsvereconsidered
andanalyzed in terms of the availability ghiantity and quality oivater for the diversion, the
ability to divert at each intake location, potential impacts on otearbydiverters and
dischargers, fish exposurisk to intakespresence ofish migration corridors, potential water
guality considerationsandreasonableostsestimatesnvolved in construction and operatjon
among other consideratianbhis preliminary analysis provided information sufficient to focus
on potentiaintake locationsndassimed a diversiofacility consisting of fivg5) intakes with a
total capacity of 15,000ubic feet per secondf§). Potential siting ofntake locations ranged
distanceas far upstreaman the Sacramento Rivey north of the American Rivezonfluence in
Sacramento Couwntto as far downstream as south of Steamboat Sloug§blano County
Detailed analyss of thesgotentialintake configurations ereconducted in 2010Chese
analy®s showed thadctualintake locationgareprimarily influencel by exposure riskor fish,
and to a lesser extemigration pathwayg¢California Department of Water Resources eR@l3
[Appendix 3.A). After extensive analysis and consultation with stakeholdedulyn2012 the
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project proponentproposedo evaluate theonstrucion and useof three intakesltakes 2, 3,

and 5)located between Courtland and Clarksburg for a tolimum pumping capacity of

9,000 cfs. This configuration and capacity was choseausecthe water facilities would meet
projected water supply needs. The use of three intakes was found to be sufficient to meet forecast
diversion volume needs and would have lower environmental impacts compared to construction
of five intakesThe intakesare designed as drank screendesign and operational criteria

supporting this concept included design constraints developed in collaboration with the fish and
wildlife agenciegFish Facilities Technical Team 2008, 2014ds well as minimum performance
standards for bypass flows, sufficient to minimize the risk of covered fishes becoming entrained

or impinged on the screens.

The intake design proceaksoreflects a longlurationof collaboraive discussionbetween the
project proponents and the fish and wildlife agencies. In 2008, the Fish Facilities Technical
T e a mo s ) ptekrfin@ry draft Conceptual Proposal for Screening Walsversion Facilities
along the Sacramento Riveeviewed and evaluated various approaches to the screening of
diversion facilities, using screen design principles offered by NNOIES-W, and USFW§Fish
Facilities Technical Team 2008hese principles included uginlesigns that would comply
with the following criteria

Be biologically protective.

Provide a positive, physical barrier between fish and water intakes.

Avoid the need to collect, concentrate, and handle fish passing the intake.

Avoid bypasses that vatd concentrate fish numbers, increasing the risk of predation.

Avoid off-channel systems, in order to avoid handling fish.

= = =4 =4 -4 -

Select locations that have desirable hydraulic characteristics (e.g., uniform sweeping
velocities, reduced turbulence).

=

Use thebest available existing technology in use in the Sacramento Valley.

1 Use smaller multiple intakes (as opposed to a single large intake) to enhance fish
protection with operational flexibility under varying flow conditions.

1 Minimize the length of intake(sptreduce the duration of exposure to the screen surface
for fish.

1 Select locations on the Sacramento River as far north as practicable to reduce the
exposure of delta smelt, longfin smelt, and other estuarine species.

1 Avoid areas where predators may comgagtte or where potential prey would have
increased vulnerability to predation.

1 Avoid areas of existing riparian habitat.
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3.2.2.1 Intake Design

The PA will include construction of three intakes (Intake 2, Intake 3, and Intake 5) on the east
bank of the Sacramento\Rir between Clarksburg and CourtlamdSacramento County,
California Intake locations and plans are shown in Figule iB Appendix 3.AMap Book for

the Proposed ActigrBheets 1 and 2; and Appendix 3@nceptual Engineering Report,

Volume 2 Sheets 10 to 32, 44, and 45. The materials in Appendix 3.C include a rendering of a
completed intake, as well as both overview and detail drawingsatir intake site. The intakes
are described in Appendix 3Bonceptual Engineering Report, VolumeSkction 6.1

Description and Site Planseeparticularly Tables 4 and 62, which describe intake design
criteria relevant to analysef effects such as approach and sweeping velocities and fish screen
specifications, and Section 6.1.1ntake Structureswhich describes fish screen design. ®©the
intake components are behind the fish screens and have no potential tistéfibspecies.
Information relevant to intakes construction details is provided in Appendix 3.B, Section 6.2
Construction MethodologyGeneral intake dimensions are showiiale3.2-5.

Table 3.2-5. Intake Dimensions

Overall Length Area of Tidal Perennial Habitat
Location of Structure Area of Intake (acres) Permanent
Intake . . along Construction Site .
(river mile) Temporary In- (Intake + Wing
Sacramento (acres) Water Work wall
River Bank (feet) o
Transitions)
Intake 2 41.1 1,969 190 4.9 2.6
Intake 3 39.4 1,497 152 3.3 1.8
Intake 5 36.8 1,901 144 5.0 2.3
Total - 5,367 486 13.2 6.6

Each intakecandivert a maximum of 3,000 ctsf river water Each intake consists of an intake
structure fitted with otbank fish screens; gravity collector box conduits extending through the
levee to convey flow to the sedimentation system; a sedimentation system consisting of
sedimentation basins to capture samkd sediment and drying lagoons for sediment drying and
consolidation; a sedimentation afterbay providing the transition from the sedimentation basins to
a shaft that will discharge into a tunnel leadinghi® Intermediate Forebagnd an access road,
parking area, electrical service, and fencing (as shown in Append@dhCeptual Engineering
Report, Volume,2Sheets 11, 12, and 13).

3.2.2.2 Fish Screen Design

The intakesncludefish screens designed to minimize the risk thatdistarvaewill be

entrainel into the intakes or injured by impingement on the fish screens. The foremost design
attribute achieving this purpose is to meet criteria established by the fish agencies limiting water
velocities through the screen (called the approach veldoityglues substantially less than
swimming speeds achievable by the fish species of concern and limétagvelocities parallel

to the surface of the screen (called the sweeping velacixglues that will allow fish to travel

past the screen with minimal atidnal effort or risk of impingement{sh Facilities Technical

Team 201). However, many other aspects of facility design also help determine its effects on
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fish, thereforethe process of design hlagen and will continue to be subject to extensive
collaborative discussions with the fish agenchesariety of preconstruction studies are
proposed to aid in refinement of the fish screen design; see SectioM8rit8ring and
Research Progranfor alisting and description of these studies.

Eachscreenedntake will consist of a reinforced concrete structure subdivided into six individual
bays that can be isolated and managed separately. Water will be diverted from the Sacramento
River by gravityinto the screened intake bays and routed from each bay through multiple
parallel conveyance box conduits to the sedimentation basins. Flow meters and flow control
sluice gates will be located on each box conduit to assure limitations on approach valodities
that flow balancing between the three intake facilities is achieved. All of the intakes will be sized
at the design water surface elevation (WW&Eprovide approach velocities at the fish screen of
less than or equal to 0.20 feet per second) @/sin intake flow rate of 3,000 cfs. The design
WSEfor each site has been established as the 99% exceedance (Sacramento River stage)
elevation, and the maximum dgsiWSE was established as the -3@@r flood elevation plus an
18-inch allowance for sea level rise, which is a conservative estimate in the context of available
forecasts (Mineart et al. 20P9

The fish screen wilinclude screen panels and solid panels that form a barrier to prevent fish
from being drawn into the intake and the traveling screen cleaning system. Fish screen design
has not yet been finalized, and final design is subject to review and approvafisi toed

wildlife agencies (i.e., USFWS, NMFS, and CDFW). Design specifications for the fish screens
meetDelta Smelt criteria, which require an approach velocity less than or equal to 0.2 ft/s. When
coupled with equal or greater sweeping velocitta Smeltimpingement and screen contact
are thereby minimized (Swanson et al. 200fite et al. 207), and tlereforethis standard has
been adopted as a performance standardhéNbrth Delta Diversiond=ish Facilities Technical
Team 201). TheDelta Smeltapproach velocity criteon is also protective of salmonids because

it is well below the 0.33 ft/s approach velocitarstlard for Chinook salmon fryfFish screens

will be provided with monitoring systems capable of verifying approach and sweeping velocity
standard compliance in real time.

As currentlydesigned,he fish screens will be a vertical flat plate profile bar type made from
stainless steel with a maximum opening of 0.069 inch and porosityafRPf®posedish

screens dimensiormeshown inTable3.2-6. Each of the configurations shown in the table
provides hydraulic performance adequate to divert up to 3,000 cfs within a design range of river
flows. Each configuration achieves this with a given total area of active fish screen, but the size
of the intales is variable due to differences in screen height, and the length of the intakes
incorporates unscreened refugia areas (further discussed below).

6The speci fic per Diwensionashaukl besdesmmed ta operatd asan approach velocity of 0.33

fps to minimize screen length, however, to minimize imptctelta smelt, the diversions should be operated to an

approach velocity of 0.2 fps at night if delta smelt are suspected to be present, based-me meathitoring

program. The diversions may be operated to an approach velocity of 0.33 fpstateatot t i mes 6 ( Fi sh Fac
Technical Team 2011).
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Table 3.2-6. Fish Screen Dimensions

Intake Screen Height Screen Width Number of Screens Totaslcl;ggg';h of
Intake 2 12.6 feet 15 feet 90 1,350feet
Intake 3 17.0 feet 15 feet 74 1,110feet
Intake 5 12.6 feet 15 feet 90 1,350feet

Notes

1 Fish screen length is shorter than structure length shoWabile3.2-5 because structure length includes concrete approach sections an
refugia.

Source: Appendix 3.C

See Appendix 3.Conceptual Engineering Report, VolumeSheets 16, 17, 19, 22, and 23 for
illustration of the followingelements of the fish screen system. Screen panels will be installed in
the lower portion of the intake structure face, abovda@fwall against which sediment could
accumulate between maintenance intervals (described in Sectiéri.238ediment Remola

Solid panels will be stacked above the screen panels in guides extending above the deck of the
structure. The screen panels will be arranged in groups, with each screen bay group providing
sufficient screen area for 500 cfs of diversion. There wiikeseparate screen bay groups per
intake facility, all of which will be hydraulically independent. A log boom will protect the

screens and screen cleaning systems from impact by large floating debris. Each screen bay group
will have a traveling screen @ring system. The screen cleaners will be supported by a

monorail and driven by an electric motor and cable system with a cycle time of no more than 5
minutes. Flow control baffles will be located behind each screen panel and will be installed in
guides teaccommodate complete removal of the baffle assembly for maintenance. These flow
control baffles will be designed to evenly distribute the approach velocity to each screen such
that it meets the guidelines developed by the FFTT (Fish Facilities Techasal J01) The

flow control baffle guides will also serve as guides for installing bulkhead gates (after removal of
the flow control baffles) for maintenance of each screen bay group. The bulkhesdviidbe
designed to permit dewatering of a screen bay group under normal river conditions.

Because of the length of the screens and extended fish exposure to their influence (screens and
cleaners), incorporation of fish refugia areas will be evaluadquhrt of next engineering design
phase of the intakes, as recommended by the FFTT (Fish Facilities Technical Team 2011
Current conceptual design for the refugia would provide areas within tham®letween the

fish screen bay groups that would provide fish resting areas and protected cover from predators.
The current design calls for a-B@t-wide refugium between each of the six screen bay groups

at each intakeDesign concepts for fish refugaad studies to evaluate their effectiveness are still

in development, and final refugia design is subject to review by the fish agencies (i.e., USFWS,
NMFS, and CDFW)The review and final design process will incorporate lessons froffighe
Facilities Technical Tean2011) work, the current NMFS (2011) guidance for fish screens, and
recent relevant projectas applicableTwo recent examples of fish refugia design and

installation include the Red Bluff Diversion fish screen and that of Reclanfaistmct 2035, on

the Sacramento River just north of Sacramento (Svobodg.ZlM& Red Bluff Diversion fish

screen design used a physical model study to assess hydraulic parameters such as velocity and
turbulence in relatin to behavior of juvenile Chinook salmon, white sturgeon, and rainbow trout.
The refugia consist of flat recessed panels protected by vertical bars. Bar spacing at the entrance
to each refugium was selected based on fish size, to allow entry of pratpetees while
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excluding predators. A final design was chosen to reduce velocity in the refuge while minimizing
turbulence; under this design, a total of four fish refugia were constructed along 1,100 feet of
screen. At the Reclamation District 2035 fishegn, an initial design included a single refuge
pocket midway along the intake, which was subsequently modified to incliidery refugia
between each screen panel along the intake. This fish screen also included juvenile fish habitat
elements into thapstream and downstream sheet pile training walls and the sloped soil areas
above the training walls, with grating materials attached to the sheet pile walls to prevent
predatory fish from holding in the corrugated areas by the walls and to providerdoothef

refuge for small fish (Svoboda 2013 hese two examples serve to illustrate thesptecific

design considerations that are necessary for construction of large ifthkesffectiveness of

refugia requires styd(Svoboda 2013

All fish screen bay groups will be separated by piers with appropriate guides to allow for easy
installation and removal of screen and solid panels as well as the flow control baffle system and
bulkheadsthese features will be removable by gantry crane (AppendixX8riceptual

Engineering Report, Volume 3heet 17). Piensill support the operating deck set with a

freeboard of 18 inches above the 3@ar flood level with sea level rise. The levee in the

immediate area will be raised to provide a freeboard of 3 feet above t#ye@0flood level with

sea level rise. Sheet pile training walls will have a radius of 200 feet and will be upstream and
downstream of the intake structures providing improved hyedraulics and vehicular access to

the operating deck as well as transitioning the intake structure to the levee (Appendix 3.C, Sheets
33 and 34 show the extent of levee modifications).

3.2.2.3 Construction Overview and Schedule

The timeline foNDD constructionis presented in Appendix 3.0onstruction Schedule for the

Proposed ActionThe schedule is complex, with work simultaneously occurring at all major

facilities for a period of years, and tunnel boring likewise occurring simultaneously at multiple

sites fa a period of years. During construction, the sequence of activities and duration of each
schedule el ement will depend on the contracto
variation of the design, departure from expected conditions, and pethapyariable factors.

Each intake has its own constructaurationwith Intakes 2, 3, and &ach projected ttake
approximately 4 to 5 yearEarly phase tasks to facilitate construction will include mobilization,
site work, and establishing concretdh plants, pug mills, and cement storage areas. During
mobilization the contractors will bring materials and equipment to construction sites, set up work
areas, locate offices, staging and laydown areas, and secure tenaectrgalpower. Staging,
storage, and construction zone prep areas for each intake sit®vahapproximately 5 to 10

acres.

Site work consists of clearing and grubbing (discussed in Section 3.2I&dxing),
constructing site work pads, and defining and building constructioesa roads (discussed in
Section 3.2.9emporary Access and Work Argasd barge access (discussed in Section
3.2.10.9Barge Landing Construction and OperatipnBefore site work commences, the
contractomwill implementerosion and sediment controlsaaocordance with thet&m Water
Pollution Prevention Plan Y8PPB (See Appendix 3.l5eneralAvoidance and Minimization
MeasuresAMM3 Stormwater Pollution Prevention Plafor a detailed desiption). Site
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clearing and grubbing and site access to stockpile locations have not yet been developed, but will
be subject to erosion and dust control measures as specified in the SWPPP and other permit
authorizations.

Although DWR plans to use existimgads to the greatest extent possible, some new roads and
bridges will be constructed to expedite construction activities and to minimize impact to existing
commuters and the environment. Access roads and environmental controls will be maintained
consistat with BMPs and other requirements of the SWPPP and permit documents.

Substantial amounts of engineered fill will be placed landward of the levee, amounting to
approximately 2 million cubic yards at each intake site. This fill materiebe used primaty

in levee work, pad construction for the fills, and other placements needed to ensure that the
permanent facilities are at an elevation above the design flood (i.e ;ye&00o00d with

additional allowance for sea level rise). The required engindénathterial will preferably be
sourced onsite from locations within the permanent impact footprint, for instance from
excavations to construct the sedimentation basins. Material sourced from offsite will be obtained
as described in Section 3.2.1@&drrow Fill.

3.2.2.4 Levee Work

Levee modifications will b@eededo facilitate intake construction and to provide continued

flood management. The levee modifications are described in Append&aBi&ptual

Engineering Report, Volume $ection 19 eveesand in Appendix 3.CConceptual

Engineering Report, Volume Rrawings 6, 10 to 17, 19, 44, and 45. Additional information on
cofferdam construction (one element of the levee work) appears in Appendix 3.B, Section 6.2.1,
General Constructability ConsideratioriBhe Sacramento River levees are Federal Flood

Control Project levees under the jurisdiction of USACE and Central Valley Flood Protection
Board, and specific requirements are applicable to penetrations of these levees. Authorizations
for this work have noyet been issued. All construction on these levees will be performed in
accordance with conditions and requirements set forth in the USACE permit authorizing the
work.

Principal levee modifications necessary for conveyance construction are here sumr8agzed.
the referenced text in Appendices 3.B and &anceptual Engineering Report, Volumes 1 and
2, respectivelyfor detailed descriptions of the workppendix 3.B, Section 15.&equence of
Construction at the Levemcludes a table detailing the seqoermf construction activities in
levee work.

New facilities interfacing with the levee at each intakewiteinclude the following elements.

3.2.2.4.1 Levee Widening

Levees near the intakes will be widened on the-kidd to increase the crest width, facilitate
intake construction, provide a pad for sediment handling, and accommodate the Highway 160
realignmentLevee widening is done by placing low permeability levee fill material on the land
side of the levee. The material is compacted in lifts and keyedhiatexisting levee and ground.
The levee will be widened by about 250 feet at each intakeTtigewidened levee sections will
allow for construction of the intake cofferdams, associated diaphragm walls, and levee cutoff
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walls within the existing levee @i while preserving a robust levee section to remain in place
during construction.

SR 160 will be impacted by construction activities at each of the three intake sites. During the
levee widening, the highway will be permanently relocated from its cualigniment along the

top of the river levee to a new alignment established on top of the widened levee aligned
approximately 220 feet farther inland from the river. The location of the new permanent SR 160
alignment is shown iAppendix 3.CConceptual Engieering Report, Volume Brawings B,

14, 15and b.

3.2.2.4.2 On-Bank Intake Structure, Cofferdam, and Cutoff Walls

The intake structure and a portion of the box conduiitdoe constructed inside a dual sheet pile
cofferdam installed within the levee prism oe tiverside (Appendix 3.CConceptual
Engineering Report, Volume Rrawings 15, 16, 17 and 19; construction techniques are
described in Appendix 3.E;onceptual Engineering Report, Volumesgctions 6.2.1General
Constructability Considerationd 5.1, Configuration of Facilities in the Leveand15.2,
Sequence of Construction at the Levi&@se Section 3.2.2.Bjle Installation for Intake
Construction for detail on the pile placement required for cofferdam construction). The intake
structure foundatiowill use a combination of ground improvement (as described in Section
3.2.10.3Ground Improvemehtaind steetased driven piles or drilled piers. The cofferdawik
project from 10 to 35 feet into the river, relative to the final location of the is@ieens,
dewatering up to 5 acres of channel at each intakeTsieeriver width varies from 475 feet at
Intake 3 to 615 feet at Intake 5, so this represents 1.6% to 7.4% of the channel width.

The back wall of the cofferdam along the levee onéiébe a deep slurry diaphragm cutoff wall
designed for dual duty as a structural component of the cofferdam and to minimize seepage
through and under the levee at the facility site. The diaphragnwillaéixtend along the levee
crest upstream and downstreantha cofferdam and the fill pad for the sedimentation on the
land-side, which will allow for a future tin with levee seepage cutoffs that are not part of the
PA. The other three sides of the cofferdam, including a center divider wall, will be sheet pile
walls. The cofferdanwill include a permanent5-foot-thick tremie concrete seal in the bottom to
aid dewatering and constructability within the enclosed work area.

Once each cofferdam is completed and the tremie seal has been poured and has cured, the
enclosed area will be dewatered as described in Section 3.D&Wdtering with fish rescue
occurring at that time, in accordance with a fish rescue plan that Glapt@iously approved

by CDFW, NMFS, and USFWS. Preparation and requirements for fish rescue plans are
described iMAppendix 3.FGeneralAvoidance and Minimization Measur@ddMM8 Fish Rescue
and Salvage PlarFollowing dewatering, areas within the coffend will beexcavated to the

level of design subgrade using clam shell or losmch backhoe before ground improvements
(jet grouting and deep soil mixing) and installation of foundation piles as described below in
Section 3.2.2.5Rile Installation for Inake Construction

In conjunction with the diaphragm wall, a slurry cutoff wall (soil, bentonite, and cement slurry)
will be constructed around the perimeter of the construction area for thsitbnthcilities. This
slurry wallwill be tied into the diaptagm wall at the levee by short sections of diaphragm wall
perpendicular to the levee. The slurry cutoff wall overlap for approximately 150 feet along
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the diaphragm wall at the points of-tre The slurry wall is intended to help prevent river water
from seeping through or under the levee during periods when deep excavations and associated
dewatering are required on the laside. By using the slurry Wan conjunction with the

diaphragm wall, the open cut excavation portion of the work on the landiide completely
surrounded by cutoff walls. These wallgl minimize induced seepage from the river through

the levee, both at the site and immedjagaljacent to the site, and serve as loergn seepage

control behind the levee.

At the upstream and downstream ends of the intake structure, a sheet pile training wall will
transition from the concrete intake structure into the +dide of the levee. iBrap will be placed

on the levesside slope upstream and downstream of the structure to prevent erosion from
anomalies in the river created by the structure. Riprap will also be placed along the face of the
structure at the river bottom to resist scour.

The cofferdam structure and the berm surrounding the entire intake constructwill gitevide
temporary flood protection during construction; see Appendix@dBceptual Engineering
Report, Volume 1Section 15.3.1Temporary Flood Protection Featurdsr a detailed
explanation of how this will be accomplished.

After intake construction is complete the cofferaaed areavill be flooded and underwater
divers using torches or plasma cutters will trim the sheet piles at the finished grade/top of
structuraslab. A portion of the cofferdam will remain in plaafeer intake construction is
complete to facilitate dewatering as necessary for maintenance and repairs, as shown in
Appendix 3.CConceptual Engineering Report, Voluméd2awing 16.

3.2.2.4.3 Box Conduits

Large gravity collector box conduits (12 conduits at each intakk)ead from the intake

structure through the levee prism to the landside facilities. The box conduits will be constructed
by opencut methods after the intake portion of the cofferdam i&fidecl. Backfill above the

box conduits and reconstruction of the disturbed portion of the levee prism will be accomplished
using lowpermeability levee material in accordance with USACE specifications.

3.2.2.5 Pile Installation for Intake Construction

Structuralproperties of the sediment at the construction site are a principal consideration in
determining the effort required for pile installation. See Appendix 3.B, Section ki2lize

Structure and Sediment Facilities Geotechniéal a description of geothanical findings at

each intake site. Generally, sediments at the intake sites consist of a surficial layer of soft to
medium stiff, finegrained soils to a depth of approximately 20 to 30 feet below ground surface;
underlain by stratified stiff clay, clayesilt, and dense silty sand to the depth of the soil borings.

See Section 3.2.10.1Rjle Driving, for a general description of how pile driving will be
performed.Table3.2-7 summarizes proposed pile driving at the intake sites, including the type,
size, and number of piles required, as well as the number of piles driven per day, the number of
impact strikes per pile, and whether piles will be drivewater or onand (source:

Appendix3.E, Pile Driving Assumptions for the Proposed Acjidrable3.2-7 specifies 42nch

steel piles for the intake foundations; however, depenalntpe findings of the geotechnical

Biological Assessment for the 3.41 July 201
California WaterFix ICF 00237.1



Chapter 3. Description of the Proposed Ac
Operatiors and Maintenance dflew and Existing Facilit

exploration, it may be feasible to replace some or all of those steel piles with-da#ied-hole
(CIDH) foundation piles. The CIDH piles are installed by drilling afshnstalling rebar, and

filling the shaft with concrete; no pile driving is necessary with CIDH methods. Use of concrete
filled steel piles will involve vibratory or impactriving hollow steel piles, and then filling them
with concreteTable3.2-7 assumes that all piles will be driven using impact pile drivingthmut
design intent is to use impact pile driving only for placement of the intake structure foandatio
piles. All other piles will be started using vibratory pile driving and driving will be completed
using impact pile driving. Based on experience during construction of the Freeport diversion
facility, it is expected that approximately 70% of the lendtbazh pile can be placed using
vibratory pile driving, with impact driving used to finalize pile placementvéter pile driving

will be subject to abatement, hydroacoustic monitoring, and compliance with timing limitations
as described in Appendix 3.6eneralAvoidance and Minimization MeasurégViM9

Underwater Sound Control and Abatement Plan

Table 3.2-7. Pile Driving for Intake Construction

On-land or | Pile Type/ | Total Numper Of. Pile Piles/ | Strikes/ | Strikes/
Feature . - Drivers in .
In-water Sizes Piles Day Pile Day
Concurrent Use
Intake Cofferdani .
Intakes 2, 3. and 5 In-water Sheet pile | 2,500 4 60 210 12,600
Intake Structure 42-inch
Foundatiori Intake 2 In-water diameter stee 1,120 4 60 1,500 | 90,000
Intake Structure 42-inch
Foundatiori Intake 3 In-water diameter stee 850 4 60 1,500 | 90,000
Intake Structure 42-inch
Foundatiori Intake 5 In-water diameter steeg 1,120 4 60 1,500 | 90,000
SR-160 Bridge 42-inch
(Realignment) at Intake Orland diametersteel 150 2 30 1,200 | 36,000
Control Structure at Intak{ Orrland | ,_42nch 650 4 60 | 1,200 | 72,000
diameter steg
Pumping Plant and 42-inch
Concrete Sedimentation | On-land . 1,650 4 60 1,200 | 72,000
. diameter stee

Basins at Intake

Sheet piles will be installeid two phases starting with a vibratory hammer and then switching to
impact hammer if refusal is encountered before target depths. Sheet pile placement for cofferdam
installation will be performed by a bargeounted crane equipped with vibratory and impact
pile-driving rigs. Foundation pile placement within the cofferdsed areanay be done before

or after the cofferdamed areas dewatered. If it is done after the cofferdaad areas

dewatered and the site is dry, a crane equipped with pile drivingltigenised within the
cofferdam. If done before the cofferdam is dewatered, pile driving will be performed by a barge
mounted crane positioned outside of the cofferdam or a crane mounted on a deck on top of the
cofferdam In-water pile driving will be sulgct to abatemerge.g., use of a bubble curtajn)
hydroacoustic monitoring, and compliance with timing limitations as described in Appendix 3.F,
GeneralAvoidance and Minimization Measures, AMM9 Underwater Sound Control and
Abatement Plan
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At the conclusia of construction, the intake facilities will be landscadedced, and provided
with security lightingas described in Section 3.2.10.L&ndscapingand Associated Activities

3.2.3 Tunneled Conveyance

Although conceptual proposals for north Delta diversminsater for the CVP/SWP have been
discussed since at least the early 1960« earlier proposals all relied upon canal designs that
would have resulted in extensiand unacceptable adverse impacts on both the human and
natural environment in the Delta.

In 2009, however, the project proponents selected a pipeline and-haseel system as the
preferred basis of design for conveyance of water fronNtréh Delta Dversionsto the
CVP/SWP export facilities. The initial tunneled conveyance design, analyzed in the draft
EIR/EIS for the PA (U.S. Bureau of Reclamation, U.S. Fish and Wildlife Service, National
Marine Fisheries Service, and California Department of WRésources 2033had pump
stations sited at each of the intakes, and somewhat smallelstumorgh of the IF, compared to
the PA.

Subsequent value engineering studies revealed that if the tunnels were made larger, then a
gravity-feed system would work, allowing elimination of the pump stations at the intakes and
their replacement with a corgtated pump station at the CCF. This design change reduced
overall electricity consumption associated with operations of the PA, with a concomitant
reduction in greenhouse gas generation (for electric power production). It also eliminated the
need for neywpermanent higlvoltage electrical transmission lines serving the new intakes, and
thereby eliminated the potential bird strike and other adverse effects associated with those
transmission lines (although temporary transmission lines are still neegedveéo TBMs and
provide other construction electricity).

3.2.3.1 Design

The conveyance tunnels will extend from the proposed intake facilities (SectioMN8rgh2

Delta Diversiong to the North Clifton Court Forebay (NCEH he tunneled conveyance

includes the North Tunnels, which consist of three reaches that connect the intakes to the IF; and
two parallel Main Tunnels, connecting the IF to the NCCF. Final surface conveyance connecting
the NCCF to the existingxport facilities is described in Section 3.Z6nnections to the Banks

and Jones Pumping PlanfEhe water conveyance tunnels will be operated with a gravity feed
system, delivering to a pumping station located at the NCCF.

Each tunnel segment will ba@vated by a TBM. This technique largely limits surface impacts
on those associated with initial geotechnical investigations on the TBM route (Section 3.2.1
Geotechnical Exploration surface facilities located at the TBM launch and reception shafts (this
section), the disposition of material excavated by the TBMs (Section 3.RiEp6ése Spoils

the provision of electric power to the TBM (Section 3Rofver Supply and Grid Connectigns

and points where the TBM cutterhead may need to be accessepioioremaintenance

7 See Draft EIR/EIS Appendix 3.£California Department of Water Resources et al. 2013) for a detailed description
of the historical development of the tunneled conveyance concept.
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(Section 3.2.3.3.;termediate Tunnel Accgs&Vater quality impact potential is associated with
dewatering procedures and construction stormwater disposition at the TBM launch and reception
surface facilities, and would be addressidrelevant minimization measures described in

Section 3.2.10.Dewatering and relevant AMMs (Appendix 3GeneralAvoidance and

Minimization MeasuresAMMS3 Stormwater Pollution Prevention Plan, AMM4 Erosion and
Sediment Control PlagrandAMM5 SpillPrevention, Containment, and Countermeasure Plan

TBMs also have the potential to generate subsurface effects due to the sound produced by TBM
excavationwhich can be detected by sensitive receptors such as green sturgeon.

The TBM launch facilitiesvill berelatively large and active construction sites because they are
continuously active during a TBM tunnel drive, when tiély provide the only surface access
to the tunnel. Thus thewill require stockpiles of materials used by the TBM|, provide acess

to the TBM for its operation and maintenance, aitireceive all materials excavated by the
TBM. Conversely, TBM reception facilitiesill be used to recover the TBM at the end of its
drive, and thus have a smaller footprint and a more limited tippgiscopeTable3.2-8
summarizes all of the proposed tunnel drives, identifying launch and reception shafts, tunnel
lengths, and tunnel diameters. Appendix @@ cetual Engineering Report, Volume 1
Figurel1-1, shows this information on a map. Note that Bouldin Island and thél Ise the
primary tunneling sites; the Will be the launch point for 25.1 miles tfio 40-foot tunnels and
4.8 miles ofa 28-foot tunrel, while Bouldin Islandvill be the launch point for four, 4ot

tunnels with a total length of 25.4 miles. Bacon Islasiitibe the launch point for two, 4fbot
tunnels with a total length of 16.6 miles, while Intak&iR be a relatively small sitegcting as
launch point for one 28&ot tunnel thatvill be 2.0 miles long.

For a detailed explanation of the tunneling work, see Appendi8ri@eptual Engineering
Report, Volume 1Sections 3.Proposed Alignment and Key Compongefit2 Reach

Descriptions and 11.0runnels Sections 11.2.%unnel ExcavatioMethodsand 11.2.6I'unnel
Support in particular, detail the process of tunneling. Brigftunnelingwill be performed by a
TBM, which is a very large and heavy electricgdgwered machine thatill be launched from

the bottom of a launch shaft, amill tunnel continuously underground to a reception shaft. The
cutterhead of the TBMWill be hydrostatically isolated from the remainder of the machine, so that
the inside of the tunnelill be dry ard at atmospheric pressure. As the TBM proceeds, precast
concrete tunnel lining sectiomsll be assembled within the TBM to produce a rigid, waight
tunnel lining. Typically very little dewateringill be needed to keep the interior of the tunnel
dry. A electricallypowered conveyowill carry excavated material from the TBM back to the
launch shaft, where\gerticalconveyowill carry the material to the surface for disposal (Section
3.2.10.6Dispose Spoils A narrow-guagerailway may be installed ithe tunnel with a diesel
locomotive, or rubber wheeled diesel engine trucks bbeaysed to carry workers, tunnel lining
segments, and other materials from the launch shaft to the TBM.

8 An excellent video summarizing how a TBM tunnels through soft sediment is available at
https://www.youtube.com/watch?v=gx_EjMILgqNeither the contractor nor the project depicted in the video ha

any relationship to the proposed action, but the type of machine used and the procedures depicted are very similar to
those that would occur under the proposed action.
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A map book showing all of the tunnel drives is presented in Appendlikap Book for the

Proposed ActionDesign drawings showing tunnel routing, design of the shaft structures, and

layout of the surface facilities at launch and reception sites appear in Appendirrd€ptual
Engineering Report, Volume e Drawings 446t54, showing the tunnel routing and all

associated areas of surface activity. A detailed project schedule, showing periods of tunneling

and associated activities, is given in Appendix @dhstruction Schedule for the Proposed
Action Each TBM launch oretrieval shafwill require barge access for equipment and
materials; see Section 3.2.1@8rge Landing Construction and Operatiofw further
information. Avoidance and minimization measures (ANikésbe implemented during

construction work at all surface facilities supporting the tunneling work appear in Appendix 3.F

GeneralAvoidance and Minimization Measuresd are referenced below as appropriate.

Table 3.2-8. Tunnel Drive Summary

Reach Launch Shaft Reception Shaft Inside Diameter (ft) | Length (miles)
1 Intake 2 Intake 3 junction structure 28 1.99
2 IF inlet Intake 3 junction structure 40 6.74
3 IF inlet Intake 5 28 4.77
4 (west tunnel) IF Staten Island 40 9.17
4 (east tunnel) IF Staten Island 40 9.17
5 (west tunnel) Bouldin Island Staten Island 40 3.83
5 (east tunnel) Bouldin Island Staten Island 40 3.83
6 (west tunnel) Bouldin Island Bacon Island 40 8.86
6 (east tunnel) BouldinlIsland Bacon Island 40 8.86
7 (west tunnel) NCCF Bacon Island 40 8.29
7 (east tunnel) NCCF Bacon Island 40 8.29

3.2.3.2 Schedule

Appendix 3.DConstruction Schedule for the Proposed Actnovides scheduling information
for tunneling activities. The TBM launch shaftdl be most active, producing RTM on a nearly
continuous basis, for the following time periods:

1 CCF: May 2020 to February 2025

1 Bouldin Island: October 2020 to May 2025

1 IF: May 2021 to October 2026

1 Intake 2: October 2021 to July 2025
Overall, the peak period of activityill be from October 2020 to April 2025. Considering time
required to prepare each site, as well as time required to stabilize and restore RTM storage areas,
each sitawill remainactive throughout essentially the whole period of construction (2018 to

2030). Since the CCF, IF, and Intake 2 are essential components of the conveyance system, these
siteswill remain permanently active. The Bouldin Island site, évaw, will close following
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attainment of revegetation and restoration objectives for the associated RTM storage areas,
although a small permanent tunnel access shaft will remain.

3.2.3.3 Construction

Launch shatft sites (IF, Bouldin, NCCF, and Intake 2) are showppendix 3.GQConceptual
Engineering Report, Volume Rrawings 56, 50, 76, and 11, respectively. Reception shaft sites
(Intake 3, Intake 5, Staten Island, and Bacon Island) are similar in design. Appendix 3.C,
Drawings 69 to 73 show typical work area dimished construction plans for paired tunnel
shafts.

3.2.3.3.1 Shatft Site Facilities

Facilities at launch shatft sit@sll include a concrete batch plant and construction work areas
including offices, parking, shop, shdaerm segment storage, fan line storagane, dry houses,
settling ponds, daily spoils piles, temporary RTM storatgsgtricalpower supplies, air, water
treatment, and other requirements. There will also be space for slurry ponds at sites where slurry
wall construction is required. Work ardas RTM handling and permanent spoils disposal will

also be necessary, as discussed in Section 3.Di€p6se SpoilsFacilities at reception shafts

will be similar but more limited, as thevéll be no need for a concrete batch plant or for RTM
storage.

3.2.3.3.2 Shaft Site Preparation

Shaft site preparation is detailed in Appendix @@hceptual Engineering Report, Volume 1
Section 11.2.Advance Works ContractBuring shaft site preparation, vehicular aceetisbe
established and electrical servig#l be provided via temporary transmission line (see Section
3.2.7Power Supply and Grid Connectign$he shaftwill be located on pads elevated to above
the 200year flood elevation; fillvill be placed to construct these pads and to preload the ground
to facilitate settling. The siteill be fenced for security and made ready for full construction
mobilization. Due to the pervasive nature of these activities, all surface disturbance associated
with construction at each shaft sitédl occurvery early during th period of activity at each site;
the entire site footprinwill be disturbed andavill remain so for the duration of construction
activity.

3.2.3.3.2.1 Access Routes

Access routes for each shaft site are shown in Appendi¥Ma@Book for the Proposed Actipn
and inAppendix 3.CConceptual Engineering Report, VolumeXawings 44 to 54. These
sources also depict the footprint for new permanent access roadswithiiha feature of

every shaft site. SR 160 provides access to the intakes and their associatedugHaftall

other shafts (including atmospheric safe haven access shafts, discussed in Section 3.2.3.3.5
Intermediate Tunnel Accgssiccess roads will be constructed. Those roads will be permanent
features except at atmospheric safe haven access slts, they will be temporary.

3.2.3.3.2.2 Fill Pads

Permanent conveyance facilities (intakes, permanent shaft sites, IF, and CCF facilities) must be
sited at elevationthatare at minimal risk of flooding; see Appendix IBnceptual

Engineering Report, Volume $ection 3.5Flood Protection Consideratiorfser a detailed

discussion of this issue. This means that the facilities will require fill pads with a top surface
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elevation of approximately 25 feet to 35 feet, depending upon location (Appendix 3.B, Table 3
4). These sites are currently near or below sea level, so substantial fill vokdiines needed,

the placement of which will cause consolidation settlement of underlying delta soils at the
construction sites. The shafts at the IF are an exception; theseitrlly be constructed at near
existing site grades, and final site grades will be established in conjunction with final IF inlet and
outlet facilities. The permanent elevated pad perimeters are assumed to extend to 75 feet from
the outside of the shafts facilitate heavy equipment access for maintenance and inspection. As
the existing ground elevations are significantly lower than the final planned elevations, the pad
fills will slope down to the adjacent existing site grades at an inclination of be®weeizontal

to 1 vertical (3H to 1yto 5H to 1V.

Due to the soft ground conditions expected at the construction sua$,atsobe necessary to
improve existing sites to support heavy construotignipment, switchyards, transformers,
concrete and grout plants, cranes and hoists, TBMs, and water treatment plants. See Section
3.2.10.3Ground Improvemenftor discussion of how thiwill be achieved.

Preliminary estimates suggest 8 to 10 feet of dutestton settlement can be expected from the
placement of shaft pad area fills. Foading of the existing pad and placement of vertical wick
drains, spaced at 5 feet on center to a depth of 60 feet, will be used to achieve soil consolidation
through veritcal relief of excess pore water pressure in the compressible soils. It is expected that
all but approximately 12 inches of the total settlement will occur within 1 year following pad
placement. Thus pad constructieill significantly precede other work the shaft site; at the IF,

for instance, earthwonkill begin 2.5 years prior to ground improvement, avill thenbe

followed by a 9month period of ground improvement, before thesitebe ready for

mobilization.

Construction of the pad fills will require substantial amounts of material, which will be sourced
from borrow sites; see Section 3.2.1Bgrrow Fill, for further discussion.

3.2.3.3.3 Shaft Construction
During mobilization, construction manpower, stockpiles of melte and needed equipmenitl
bestationed at the construction site.

Shaft construction procedures are described in Appendrrigeptual Engineering Report,

Volumel, Section 11.2.8haft Constructionand here summarized. Shafts are circular in plan

with a 100foot diameter for 28 foot tunnels and a #©8t diameter for 4@oot tunnels. These
minimum sizes are constrained by the equipment needs to launch and retrieve the TBM from the
bottom of the shatft.

Final design of shafts is not complete, b basic objective is to use concrete construction
methods to create a watertight shaft sufficiently strong to resist hydrostatic pressure within the
delta sediments. This will be done by constructing a concrete cylinder prior to removing the
sediment fronthe structure. Potential construction methods include overlapping concrete caisson
walls, panel walls, jegirout column walls, secant piles walls, slurry walls, precast sunken
caissons, and potentially other technologies. In the areas where TBMs erggitaadpecial
breakin/breakout section will be constructed as an integral part of the shatft.
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Shaft bottoms will be stabilized to resist uplift associated with external hydrostatic pressures,
during both excavation and operation. It may be necessargti@at ground at the shaft area
from the surface to the bottom of the shaft to control blowouts during excavation of the shaft.
Concrete working slabs capable of withstanding uplift will be required at all shaft locations to
provide a stable bottom adsuitable working environment. To place the bottom slab, the shaft
will be excavated to approximately 30 to 50 feet below the invert level of the tunnel, and a
concrete baswill be placed underwater using tremie techniques. It is expected thailthie

an unreinforced mass concrete plug to withstand ground water pressure, with optional relief
wells to relieve uplift pressure during tunnel construction. The launch and reception of the TBMs
will require that large openings be created in the shaft Wallmaintain structural stability, it

will be necessary to provide additional structural support. This will be provided by a reinforced
concrete buttress or frame structure within the shatft.

Dewatering will be required during shaft construction and ojergand will be performed as
described in Section 3.2.1Mé&watering Dewatering of sediments surrounding the shaft may be
needed during construction, depending upon the construction method selected. Dewatering will
also be needed during excavation witthie shaft, following placement of the tremie seal, and
continuously thereafter until completion of construction work within the shaft.

3.2.3.3.4 Tunnel Excavation

The tunnel excavation procedure is described in AppendixC8rigeptual Engineering Report,
Volumel, Sections 11.2.5unnel Excavation Methogd 11.2.8 ogistics Tunnel excavation

will occur entirely underground and thusll entail no surface impacts, apart from those
associated with the TBM launch and reception shafts (discussed above) and tiiuetomms

access shafts (discussed below). Tunnel dewatering naete minor, compared to those
associated with shaft construction, and are discussed above. Disposition of material excavated
during tunnel construction is addressed in Section 3.20iBGose Spoils.

3.2.3.3.5 Intermediate Tunnel Access

In the event that maintenance, inspection, or repair of the TBM cuttenhiéad needed,

contractors will be able to access their equipment either from inside the TBM or from the surface
using construction access shafts. Such access
constitute points where humans can work on the outsitteedfBM in conditions of

comparative safety.

Access to the cutterhead from insidethe TBMoccur at a HApressuri zed s
i nt ervewilthéaoo nipr dgssuri zedo saf e wldeusadtoloreateaus e ¢
a safe work area; the airessureavill exclude sediment and water from the excavation.

Consequently humans in the work avat be subject to risks similar to those experienced by

SCUBA divers: thewill have a limited time during which they can safely work in the

excavation, andhust undergo a long and potentially dangerous decompression process when

they leave the work area. In order to minimize that risk, swifased equipment is commonly

used to inject grout into the sediments surrounding the work area, minimizing theatigket

excavation will collapse and allowing workers to work in a less highly pressurized environment.
Pressurized safe haven interventions will be constructed by injecting grout from the surface to a

point in front of the TBM, or by using other groundagravement techniquesich aground

freezing. Once the ground has been stabilized by one of these techniques, the TBM will then
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bore into the treated area. Surface equipment required to construct the safe haven intervention
site will include a small drilfig and grout mixing and injection equipment, and facilities to

control runoff from dewatering (dewatering, if required, will be performed as described in
Section 3.2.10.Dewatering. Disturbance at the site is expected to be limited to an area of
approximately 100 feet by 100 feet. The surface drilling and treatment operation will typically
take about 8 weeks to complete. Once complete, all equipment will be removed and the surface
features reestablished. To the greatest extent possible, establishegyoadhbe used to

access the intervention sites. If access is not readily available, temporary access roads will be
established.

Access to the cutterhead from the surface, r
i nt er v avill tequicenomstruction of a shaft. These construction access shalttsiot

require pad construction to elevate the top of the shaft to above thea0flood level. At these
sites, a shaft roughly equal to the diameter of the TBM cutterhead will be excavated to tunnel
deph. Approximately 3 acres will be required at each of these locations to set up equipment,
construct flood protection facilities, excavate/construct the shaft, and set up and maintain the
equipment necessary for the TBM maintenance work. It is anticijadédlt work associated

with developing and maintaining these shafts will occur over approximately 9 to 12 months. At
the completion of the TBM maintenance at these sites, the TBM will mine forward, and the shaft
location will be backfilled. Dewatering abnstruction access shatfts, if required, will be

performed as described in Section 3.2.I0eWwatering Drilling muds or other materials

required for drilling and grouting will be confined on the work site and such materials will be
disposed of offsite a permitted facility. Disturbed areas will be returned to preconstruction
conditions by grading and appropriate revegetation (in most cases, returning the site to use as
cropland).

Final determination of the number and siting of shaft locations will deppan determinations

by the tunnel construction contractor(s). Moreover, it is likely that final siting of both pressurized
and atmospheric safe haven intervention sites will not occur until after geotechnical explorations
are completed, as informatiorofn those explorations is needed to determine the appropriate
spacing for safe haven intervention sites (TBM cutterhead wear rates depend partly upon the
types of material being tunneled@gble3.2-9 shows the number of safe haven interventions
expected to be associated with each tunnel, based upon current understanding of site conditions.

Table 3.2-9. Expected Safe Havennterventions

Reach Length (miles) Num.ber of Safe Haven Interventions .
Pressurized Atmospheric
1 1.99 1 1
2 6.74 5 1to3
3 4.77 3 lto2
4 (twin tunnel) 9.17 7 lto4
5 (twin tunnel) 3.83 2 1
6 (twin tunnel) 8.86 7 lto4
7 (twin tunnel) 8.29 6 1to 3
Biological Assessment for the July 201
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Both pressurized and atmospheric safe haven intervention sites will be located to minimize
impacts on sensitive terrestrial and aquatic habiB#sause intervention sites are not
determinable at this time, potential effects on species are estimsing a conservative analysis,
as detailed imn Appendix 6.BTerrestrial Effects Analysis Methads

3.2.3.4 Landscaping

As at the Delta intakes, the construction phase at both permanent and temporary shaft sites will
conclude with landscapirend the installatin of safety lighting and security fencinghich will
be performed as described in SectionID2A.0 Landscapingand Associated Activities

3.2.4 Intermediate Forebay

The IF will receive water from the thréorth Delta Diversionand discharge it to the twin

tunneled conveyance to CCF. When first proposed, the IF was a much larger facility (750 acres)
and was located in an environmentally sensitive location, on private land adjacent to the Stone
Lakes National Wildlife Refuge. Subsequent hydraulic designeotdimveyance systetnat

locatesthe pumping plantat CCFallowstheIF to be located oa DWR-owned parcel of land

The IFfootprintis a water surface area of 54 acres at maximum water elevation.

3.2.4.1 Design

Appendix 3.AMap Book for the Proposed ActipSheet 5, shows the IF, access routes, and

related facilities in the area. Appendix 3X@nceptual Engineering Report, VolumdX2awings

55 to 68, show an artistdos concept of the com
complete forebay and variodssign details. Appendix 3.Bonceptual Engineering Report,

Volume 1Section 14~orebays provides detail on the design, construction and operations of the

IF; see particularly Sections 14.1. (description and site plan), 14.2. (construction methodology),
14.2.4 (embankment completion), 14.2.6 (spillway), and 14.2.8 (inlet and outlet structures).

Section 5.3.Intermediate Forebay Size Evaluatjatescribes the basis for design sizing of the

IF. Proposed construction will comply with avoidance and minindraneasures identified in

Appendix 3.FGeneralAvoidance and Minimization Measures

The IF, located on Glannvale Tract, will store water between the proposed intake and
conveyance facilities and the main tunnel conveyance segment. The IF providessphatioo
break in the deep tunnel system and buffer volume for the upstream intake sites and the
downstream CCFPP. This buffer provides magevater and storage volume to mitigate
transients generated as a result of planned or unplanned adjustmentsrofmysiping rates.

The IFalso facilitates isolating segments of the tunnel system, while maintaining operational
flexibility. Thus each tunnel, into and out of IF, can be hydraulically isolated for maintenance,
while maintaining partial system capacity.

The IF will have a capacity of 750 acre feef) @hd an embankment crest elevation of +32.2

feet, which meets Delta Habitat Conservation and Conveyance Program (D HQCP

protection standards (i.e., a 20@ar flood with provision for sea level rise). Current ground

surface elevation at the site averages +0 feet. The WSE varies between a maximum elevation of
+25 feet and a minimum elevation-@0 feet. The IF will include an emergency spillway and
emergency inundation area to prevent the forebay from overtopping. This spillway will divert
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water during high flow periods to an approximately-B8te emergency inundation area
adjacent to and suwnunding the IF. From the IF, water will be conveyed by a gravity bypass
system through an outlet control structure into a-thoa¢ 46foot-diameter tunnel that runs
south to the CCF. The IF will serve to enhance water supply operational flexibilityray usi
forebay storage capacity to regulate flows from the intakes to the CCF.

3.2.4.2 Schedule

The principal dates for construction of the IF are showrainle3.2-10.

Table 3.2-10. Summary Construction Schedule for the Intermediate Forebay

Description Start? End? Duration

A e I I e
Earthworks 7/1/2056 12/25/203 42 months
Inlet & outlet ground improvements 12/28/203 10/12/2@B0 23 months
Inlet & outlet site work 9/27/2038 4/12/2B0 8 months
Operate concrete batch plant; inlet & outiehcrete work 3/27/2(B0 4/11/23B1 13 months
Inlet & outlet gates, mechanical & electrical work 12/25/2@B0 7/11/2@B1 7 months
2 Dates given in this table assumBecord of Decisiomdlate of 1/1/208 and a construction end date of 7/1B20

3.2.4.3 Construction

Construction of the IF entails first excavating the embankment areas down to suitable material. A
slurry cutoff wall is then emplaced to a depth&f feet to eliminate the potential for piping or
seepage beneath the embankment. The embamnksrtéen constructed of compacted fill

material. Inlet and outlet shafts (which also serve as TBM launch shafts as described in Section
3.2.3Tunneled Conveyangare then constructed. Then the interior basin is excavated to design
depth €20 feet), andhte spillway is constructed. All excavations are expected to require
dewatering, and dewatering is expected to be continuous throughout construction of the IF; see
Section 3.2.10.Dewatering for further discussion of how this will be achieved. Ground
improvement (described in Section 3.2.1G®und Improvemehmay be needed beneath
structures, depending upon the outcomes of the geotechnical explorations described in Section
3.2.1 Geotechnical Exploration

The IF will have a surface footprint @f#i3acres, all of which is permanent impéabder current
conditions, the area is a vineyar@pproximately 1 million cubic yards (§wf excavation and

2.3 million cy of fill material are required for completing theelfabankments. Much of the
excavated material is expected to be high in organics and unsuitable for use in embankment
construction and requires disposal (see Section 3.2Di§p@se Spoils

Construction of the IF embankments and tunnel shaft pans wiiteespbstantial volumes of
engineered fill. The required fill material will preferably be sourced onsite from locations within
the permanent impact footprint. Material sourced from offsite will be obtained as described in
Section 3.2.10.48orrow Fill.
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As at the Delta intakes, the construction phase at the IF will conclude with landsaagitige
installation of safety lighting and security fencimghich will be performed as described in
Section 3.2.10.10andscapingand Associated Activities

3.2.5 Clifton Court Forebay
3.2.5.1 Design

Functionally, the facilities at CCF are proposed to receive water from north Delta and south
Delta sources, and to deliver that water into the CVP/SWéxder to accomplish this dual
function, the existing forebay will be divided intwo halves, North CCF (NCCF) and South

CCF (SCCF). The NCCF will received screened water from the new river intakes, while the
SCCF will continue to receive flows from the existing Old River intake gate on TG&.

NCCF will be designedto accommodathydraulic surges and transitions related to stearh
(typically less than 24 hours) differences in the rate of water delivév @F and the rate of
export by the CVP/SWP pumps. TNECF will also be the site for a pump station, the
operations of whiclfiorm the primarycontrol andconstraing on the rate of water diversion
through theiver intakes (although that rate is also subject to control aivbeintakes.
Collectiveoperations of tlase facilities will be coordinated through an operatioester sited at

the NCCF pump statioriThe SCCF will continue to operate as under current conditioas. T
minimize environmental impacts, the proposed size of the CCF and its appurtenant facilities have
beenoptimized consistent with the overall design go&the PA to achieve diversion rates at the
North Delta Diversionsiot exceeding 9,000 cfs, and to achieve overall CVP/SWP water export
rates consistent with existing authorizations for those facilities, subject to operational and
regulatory constraintdetailed in Section 3.@perations and Maintenance of the New and
Existing Facilities

Maps and drawings depicting the CCF and its spatial relationship to other elements of the PA are
shown in the Appendices. Appendix 3vap Book for the Proposed ActipBheet 13, shows the

CCF, access routes, and related facilities in the area. AppendoB&ptual Engineering

Report, Volume Drawing 2, provides an overview of the CCF facilities in relation to the rest of

the conveyance facilities, and Drawing 54\pdes a sitescale view of the proposed facilities at
CCF. Drawing 74 shows an artistdos concept of
75 to 78 show details of the proposed pumping plant. Drawing 82 is a detailed overall CCF site
plan, and Drawigs 85 to 87 provide sectional views of the proposed embankments that contain
the CCF. Drawings 90 and 91 provide plan and section views of the proposed spillway from the
NCCEF into Old River.

Detailed information on design of the proposed facilities at 8@fven in Appendix 3.8

Conceptual Engineering Report, Volumegctions 4.4.€lifton Court Forebay Pump Plant
(CCFPP)Operations 4.4.7North Clifton Court Forebay Operationand 4.6implications of

Modified Pipeline/Tunnel Clifton Court Option on Current SWP and CVP Operatiessribe

how the CCF pump plant and the NCCF Wi operated to support overall conveyance system
functions. Section TCCF Pumping Plantdescribes the design and construction of the CCF
pumping plant, while the north and south CCF and their construction methodology are described
in Sections 14.1.Rlorth Clifton Court Forebayl14.1.3South Clifton CourForebay 14.2.2

General Excavation for the NCCF and SCQRE.2.3General Excavation for the Existing South
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Embankment of Clifton Court Forelgal4.2.5New Clifton Court Forebay Embankmgih4.2.6
New Spillway and Stilling Basiand 14.2.8\New Forebay Structure€onstruction W comply
with avoidance and minimization measures identified in AppendixG@rkeralAvoidance and
Minimization Measures

Construction at CCRill also include connections to the existing Banks and Jones pumping
plants. Design and construction of thes@nections are described in Section 3QoBnections
to Banks and Jones Pumping Plants

The overall schedule for activities at CCF is showAppendix 3.DConstruction Schedule for

the Proposed Actigrsee drawings in Append& C, Conceptual EngineerqmReport, Volume,2

for locations of the referenced structures. Four major elements of the proposed construction will
occur in the CCF area: tunneling, the CCPP ntibdifications to the curref@CFto create a

North and SoutiCCF, and connections to theuiks and Jones pumping plants

1 Tunneling (Reach Ayill start from the CCPP construction site and will excavate north to
Bacon Island, as described in Section 3T218neled ConveyancBRTM from the tunnels
will be disposed near CCF as described in Section 3.20ifpgdse SpoilsTunneling
activity will begin 47 months after project start (scheduled to occur in January; the start
year depends upon the date of project authorizationhentimeneededo prepare
contract specifications and issue contracts) and will proceed continuously for 61.months

1 The CCPP will be constructed at the neght corneof the CCFcomplexand includes
the shafts used to launch the TBMs. Construction will start at the @@IRfegin 36
months after project start and will proceed continuously for 100 months

1 CCF workwill occu throughout the site, and will be continuously active fi@&dmanths
after project start until 147 months after project stapart from startup activities (access
improvement, mobilization, etc.), embankment and canal work will continueGtom
months to 130 months after project staiork on control structures asgillways will
occur from108 months to 144 months after project start

3.2.5.1.1 Clifton Court Pumping Plant

Each of the two units at CCPP will have a design pumping capacity of 4,500 cfs and will include
4 large pumps (1,125 cfs capacity) and 2 smaller pumpscfS@&pacity). One large pump at

each plant will be a spare. Each pumping plant will be housed within a building and will have an
associated electrical building. The pumping plant buildings will be circular structures with a
diameter of 182 feet and eaciilwe equipped with a bridge crane that will rotate around the
building and allow for access to the main floor for pump removal and installation. The total site
for the pumping plants, electrical buildings, substation, spillway, access roads, and tonstruc
staging areas is approximately 95 acres. The main floor of the pumping plants and appurtenant
permanent facilities will be constructed at a minimum elevation of 25 feet to provide flood
protection. The bottom of the pump shafts will be at an elevafiapproximately163 feet,

though a concrete base slab, shaft lining, and diaphragm wall will be constructed to deeper levels
(to an elevation of275 feet). A control room within an electrical building at the pumping facility
site will be responsible facontrolling and monitoring the communication between the intakes,
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pumping plants, and the Delta Field Division Operations and Maintenance Center, DWR
Headquarters, and the Joint Operations Center.

A 230 kV transmission line and associated 230KhMkV sulstation used during construction

will be repurposed and used to power the pumping plants at the CCF location during operations.
The repurposed substation will provide power to a new substation that will convert power from
115kV to 13.8kV. This substationitthen include 13.8 kV feeder lines to a proposed electrical
building to distribute the power to the major loads including the main pumps, dewatering pumps,
and 13.8kV to 480V transformers.

3.2.5.1.2 Clifton Court Forebay

SWP pumps operate primarily during-gié&k electrical usage hours, which minimizes

electricity costs and makes optimal use of available generating capacity. Thus the current CCF is
sized to accommodate the hydraulic differential generated by the difference between a fairly
constant rate of flownito the Forebay, but a highly variable rate of discharge into the export
canal. Under the PA, the CCF will be divided into two separate but contiguous forebays: North
Clifton Court Forebay (NCOFand Suth Clifton Court Forebay (SCQFThe NCCF will be

sized to meet the hydraulic needs of balancing water entry frohatttle Delta Diversionsvith
discharge via the CVP/SWP export pumps. Since NCUFateive the flow from the Delta

Intakes, this will be water that has passed through the Delta Intake fish screens and is therefore
expected to contain no fish. The SCCF will continue to meet the needs of SWP export pumps
taking in south Delta water; asich it will function as a replacement for the current CCF, and

thus must be enlarged south in order to maintain its current size while still accommodating he
creation of the NCCF. SCCF will consist of the southern portion of the existing CCF, with
expanson to the south into Byron Tract 2.

The CCF will be expanded by approximately 590 acres to the southeast of the existing forebay.
The existing CCF will be dredged, and the expansion area excavated, to design d&pfdest of

for the north cell (the NCCRnd-10 feet for the south cell (the SCCF). A new embankment will
be constructed around the perimeter of the forebay, as well as an embankment dividing the
forebay into the NCCF and the SCCF. The tunnels from the Sacramento River intakes will enter
the CAPP at the northeastern end of the NCCF, immediately south of Victoria Island, and flows
will typically enter the NCCF via pumping (unpumped gravity flow will be feasible when the
Sacramento River is at exceptionally high stages; see Appendi€8mBeptubEngineering

Report, Volume 1Section 7.1.3.Rumping Hydraulicsfor detailed discussion of hydraulic
constraints on gravitdriven vs. pumped operations).

3.2.5.1.3 Clifton Court Forebay Technical Team

Modifications to CCF constitute one of the most complexeispof the PA. Recognizing that
design of these modifications is still in an early stage, DWR, Reclamation, NMFS, CDFW, and
USFWS have determined that ongoing collaborative efforts will be needed to ensure that the
final design and construction proceduf@sCCF minimize effects on listed species.

Accordingly, representatives from each of these agencies will participate in a Clifton Court
Forebay Technical Team (CCFTT). The CCFTT will convene upon initiation of formal
consultation for the PA and will megériodically until DWR completes final design for the
proposed CCF modifications (a time period expected to be at least two years). The CCFTT will
be charged with the following duties:
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1 Based on construction information presented by DWR, review and make
recommendations regarding phasing of CCF construction for the benefit of listed and

unlisted fish or for water quality. In considering any options for phasing, the CCFTT will

consider preliminary costs and constructability.

1 Based on construction informatipnesented by DWR, review and make

recommendations regarding appropriate techniques for dewatering, fish rescue, and fish

exclusion during irwater work. Dewatering and fish rescue will be needed for all
cofferdam work at CCF, and fish exclusion will beeded for dredging. In considering
these techniques, the CCFTT will consider preliminary costs and constructability.

1 Develop performance criteria and study programs to evatuisital issues in CCF
operations. One such issue is changes to predationngaitethe SCCF, which may

have significantly deeper water depths, different residence times, and more exposure of
mineral substrates, compared to the current CCF. Other operational issues may also be

identified by the CCFTT.

1 Identify and describe ned&em research/monitoring needs, if any, to reduce key
uncertainties prior to construction.

1 Prepare draft and final reports summarizing CCFTT recommendations. The final report
must be provided no |l ess than 8 mont hs
that recommendations can be incorporated into those construction contract documents.

CCFTT recommendations will be reviewed by the five agencies for consideration. Adopted
recommendations will be incorporated to CCF final design. DWR will abide by miogitor
provisions and other measures sufficient to demonstrate implementation of these
recommendations.

3.2.5.2 Construction

3.2.5.2.1 Clifton Court Pumping Plant

3.25.2.1.1 Overview

A detailed account of CCPP construction appears in AppenddChBceptual Engineering
Report, Volume 1Section 7.Zonstruction Methodologyn general, construction of the CCPP
will follow the procedures described for tunnel shaft construction in Sections 3.35Bz8t Site
Facilities, 3.2.3.3.2Shaft Site Preparatigrand 3.2.3.3.Fhaft ConstructionThe CCPP shafts
will be larger in inside diameter (150 feet instead of 113 thet) most shafts serving-4@ot
tunnel bores due to the design needs of the pumping plant. As shown in Appendix 3.C
Conceptual Engineering Report, Volumé2awings 75 and 76, the appurtenant facilitiel
bemore extensive than at most tunnel shaftssiincluding a permanent electrical substation,
two electrical buildings, and an office/storage building, as well as temporary facilities for
storage, staging, construction electrical, and water treatment (for stormwater). All of these
facilities will be sited on the CCF embankment, at the design flood elevation (i.e.;y®a00
flood with provision for sea level rise) of 25 feet.
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3.25.2.1.2 Site Access

Vehicular site access during constructwiti use existing roads: from the east, from Byron
Highway via CliftonCourt Road and the Italian Slough levee crest road or the NCCF
embankment crest road. Access from the south will be from the Byron Highway via NCCF
embankment crest road and West Canal levee crest road. Barge access will also be needed, for
transport of havy TBM sections and other very large equipment and materials, and possibly for
transport of bulk materials (fill material or excavated material). Barge access will be from the
West Canal using a proposed barge unloading facility. See Section 3Rat@% anding
Construction andperations for further discussion of the use, design, and construction of barge
landings. Proposed barge traffic and landing facilities are also generally described in Appendix
3.B% Conceptual Engineering Report, VolumeSgction 23.3.

3.2.5.2.1.3 Cofferdam and Fill Work

A sheet pile cofferdam will be placed to enclosegbeionof the CCPP fill pacdjoined by
water(Appendix3.C® Conceptual Engineering Report, Volumé2awings 75 and §however
note that, as detailed below, the design has been modified to dewater NQG& GCPP
construction; thus no sheet pile cofferdam will be placed in the portions of the CCPP fill pad
adjoining the NCCF: Sheet pile placement for cofferdam installation will be performed by a
bargemounted crane and/or a crane mounted on the exilvee, equipped with vibratory and
impact piledriving rigs.

The general approach to pile driving, including minimization measures to be used, is described in
Section 3.2.10.1Rile Driving. Assumptions for pile driving are given in Appendix e

Driving Assumptions for the Proposed Actiarhich addresses tmeimber type and size of piles
required, as well as the number of piles driven per day, the number of impact strikes per pile, and
whether piles will be driven #wvater or on land (piles dren to construct the cofferdam will all

b e -wia tneSheaet)piles will be driven starting with a vibratory hammer, then switching to an
impact hammer if refusal is encountered before target deptigtér pile driving will be

subject to abatement, hydrcoustic monitoring, and compliance with timing limitations as
described in Appendix 3.lgeneralAvoidance and Minimization Measur@ggViIM9 Underwater

Sound Control and Abatement Plan

Fill pad construction will then proceed within the dewatered aredgsasibed in Section
3.2.3.3.22, Fill Pads, including fill placement, compaction, and ground improvement.

3.2.5.2.1.4 Dewatering

Dewatering and water treatment associated with cofferdam installation will be as described in
Section 3.2.10.Mewatering This proceduracludes fish removal as prescribed in
Appendix3.F,GeneralAvoidance and Minimization Measures, AMMS8 Fish Rescue and Salvage
Plan.

Extensive dewatering will be required during construction of the CCPP shafts. Dewatering will
be performed as describedSection 3.2.3.3.Fhaft ConstructionOther construction activities
with the potential to affedistedspecies are described below, in the discussion of how CCF
embankments and related facilities will be constructed.
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3.2.5.2.2 Clifton Court Forebay
Due to the duation and complexity of the proposed work at CCF, a phased work schedule is
planned. The phases include the following:

1 Phase I SCCF expansion (eastendwestern pagof expansion area shown in
Appendix 3.CConceptual Engineering Report, Volumé2awings 54 and 82)

1 Phase& 1 Dredgeto design deptlvithin the portion ofCCFlocated south of the
proposed embankment separating NCCF and SCCF

1 Phase81 Remowe embankment separating the existing CCF from the expansion area

1 Phaseti Construct embankmentgarating NCCF and SCClith subsequent
dewatering, fish rescue, and excavation to design depth within NCCF

1 Phase 5 Construct West and East Side Embankments located south of the proposed
embankment separating the NCCF and SCCF

1 Phase 6 ConstructNCCF Eat Side Embankment
1 Phase 7 ConstructNCCF West Side Embankment
9 Phase 8 ConstructNCCF North Side Embankment

3.25.2.2.1 Embankments

All construction except Phas@ and3 (dredgingand embankment removal; discussed in the
following section) will consist of embankemt construction. In all phases, thigl follow the
same general approach:

1 All PhasesClear and grub existing vegetation where necessary for construction work to
proceed. See Section 3.2.1@Clearing for further discussion of how clearimgll be
pefformed.

1 All PhasesTemporary or permanent relocation or installatioelettrical transmission
lines as needed.

1 Phases 1, 4 and Brive sheet piles to enclose the construction area with a cofferdam.
Piles will be driven from a barge, or from land whpossible Sheet pile driving within
the existing CCF or adjacent to the existing waterways, Old River and Italian Shalligh,
occur within fishbearing waterdn these areasiplement fish rescue and salvage plan
as required per Appendix 3.6gneralAvoidance and Minimization MeasuresMM8
Fish Rescue and Salvage Plam Phasd, where a portion of the new SCCF
embankment adjoins the existing Jones PP approach canal, pile dnNiogcur in non
fish-bearing waters. See Section 3.2.10Rile Driving, for further discussion of how
pile drivingwill be performed.Then, c&dwater area enclosed by cofferdam. See Section
3.2.10.7 Dewatering for further discussion of how dewateringjl be performed.
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1 Phases 6, 7 and 8: Because the NCCF will be dgadprior to construction of these
embankments, no pile driving or cofferdam construction will be necessary.

1 Phases 1 and 4 to Bewater and excavato foundation depth. Excavation equipment
will include scrapers, excavators, bulldozersyo#d and ofroad trucks as deemed
appropriate. Material suitable for use in constructing the new embankments will be
stockpiled within the construction area limits and reused. Unsuitable material will be
disposed as described in Section 3.2.1Digpose $oils.

1 Phaes 1 and 4 to &ossiby, install aslurry cutoff wall. The need for such walls will be
determined following detailed geotechnical investigations.

1 Phases 1 and 4 to 8onstruct new embankment using similar equipment as excavation
operations, but also @¢luding compaction equipment, rollers, motor graders, and water
trucks or water pulls to place material in lifts until finish heights are reached. The
required embankment material will be borrowed from within the limits of the forebays to
the extent feaslb, or from borrow sites, as described in Section 3.2. Badpw Fill. A
total of 9.3 million cy of fill will be used in the new and modified CCF embankments

1 Phases 1, 2 and 5 toBimming or removal of sheet pilésneeded Phases 6 to 8 will
not hawe sheet pilesand placing riprajpr other appropriate slope protection materas
waterside of slopes using excavators, loaders and trucks as required.

3.2.5.2.2.2 Phased Construction at Clifton Court Forebay
The phases of work in embankment constructdhinclude the following:

1 Phase 1 Drive sheet piles on southwest side of CCF by outflow chaamadoutheast
side of forebay by inflow gates to facilitate new channel and new embankment work.
Clear, grub, and perform exploration of SCCF expansion propefitydtguitable soils
for embankment fills and potential spoil areas. Construct embankment fills as described
above Modify existing SCCF intake concurrently with embankment construction.
Relocate or raiselectricaltransmission towers within the constroctiarea concurrently
with embankment construction.

1 Phase 1 Dredge the portion of CCF located south of the proposed embankment dividing
NCCF from SCCF. The area will be dreddedn elevation of approximatel$0.0 ft,
which will be the bottom elevatioof SCCFE Dredging will be performed with a cutter
head dredge, a dragline type dredge, or other suitable dredging technique. Silt curtains
will be used as required by applicable permits, and other measures to minimize potential
effects will be implementeds described in Section 3.2.18edging and Riprap
Placementandin Appendix 3.FGeneralAvoidance and Minimization MeasurégViM6
Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged M&#tial
curtains will be placed in a wesast orientation so as to not impede water flow from
inlet to outlet in the portions of the forebay not being dredged at any given time, and will
enclose an area of approximately 200 acres. Portions of the forelpey tles+10.0 feet
(principally, the scour holes near the CCF inlet and outlet) will not be dredged and silt
curtains will be placed so as to avoid exposing these areas to dreelgitegl water
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quality effects. Four or five such 2@@re cells will be dedged sequentially to complete
dredging in the affected area. Dredging will be performed only during twater work
window?; three successiveask windows will be needed to complete the dredging.
Dredgedmaterial suitable for use in constructing the new embankments will be
stockpiled within the construction area limits and reused. Unsuitable material will be
disposed as described in Section DB Dispose SpoilsAs described there, up to
7,000,000 cubic yards of dredged material will be produced. It is assumed for the
purposes of this analysis that all of that material will be classified as unsuitable and
require disposal, but the material Mak evaluated and #¢sed in embankment
construction to the extent feasible

1 Phase 3 Drive sheet pileso connecthe two sets of sheet piles installed on the south
side of CCF during Phase 1. Excavate existing embankment down to invert elevation.
Excawated material suitable for use in constructing the new embankments will be
stockpiled within the construction area limits and reused. Unsuitable material will be
disposed as described in Section 3.2.1Digpose SpoilsAllow water to be introduced
into the new forebay section on the south of CCF until water height of the two locations
is even, then remove the sheet piles placed during Rhase

1 Phaseti Drive sheet piles for partitioning forebay. Dewater NCCF, which is now
blocked off by partition shegiles.In the dewatered area, excavet@ bottom elevation
of -8.0 ft. Construct partition embankment fill as described above.

1 Phasé 1 Construct embankmenbn east side of NCCF, following procedure described
above Construct spillway (described beloegncurrently with embankment
construction.

1 Phaseé 1 Construct embankmenn west sidef NCCF, following procedurdescribed
above.

1 Phaser i Construct embankmenn north sidef NCCF, following proceduralescribed
above;notethat much of the northde work will have already been completed during
pad construction for the CCPP. Construct spillway (described below) concurrently with
embankment construction.

3.25.2.2.3 CCF Spillway

An emergency spillway will be constructed in the NCCF east side embankment, sthgth of
CCPP fill pad. The spillwawill be sized to carry emergency overflow (9,000 cfs, the maximum
inflow from the North Delta Diversiofgo the Old River, so a containment avah notbe
necessary.

The shallow foundation beneath this structure must be improved to prevent strength loss and
seismic settlement. The ground improvement (Section 3.2 &@8nd Improvemehwill be to
elevation-50.0 feet within the footprint of the structure and beydwdstructure by a distance of
approximately 25 feet. The work will be performed within the sheet pile installed for
embankment filling under construction Phase 6.
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3.2.6 Connections to Banks and Jones Pumping Plants
3.2.6.1 Design

Underexistingconditions, thelones PRIraws water from th®Id River and West Canalia an
approach canal that originates at the Tracy Fish Collection Facility, near the southeast corner of
the CCF. The Banks PP draws water from the CCF via an approach canal that originates at the
southwest arner of the CCF, at the Skinner Delta Fish Protective Facilihe PA entails no
changes to the Tracy or Skinner fish facilities

The new system configuration allows both the Banks PP and the Jones PP to draw water from
existing sources and/or from thECCF. See Appendix 3.Conceptual Engineering Report,
Volume 2Sheet 82, for a drawing showing the following:

1 The Jones PP will continue to draw water from the Middle River via the existing canal. A
new control structure will be installed downstream ef Tnacy Fish Collection Facility.

1 The Jones PP will also be able to draw water from the NCCF via a new canal on the
south side of SCCF that connects with the existing Jones PP approach canal. A new
control structure will be installed just upstream of tberection.

1 The Banks PP will continue to draw water from the C@FRi¢h will become part athe
SCCF) via the Skinner Delta Fish Protective Facility, but a new control structure will be
installed between the SCCF and the fish facility.

1 The Banks PP willlao be able to draw water from the NCCF via the same canal used by
the Jones PP. That canal will fork near the southwest corner of SCCF,; the east branch
will go toward the Jones PP, and the south branch will enter a control structure and then
connect withthe existing Banks PP approach canal.

The new system configuratiawll require, in addition to the canals and control structures
mentioned above, two new siphons, shown in AppendixCh@ceptual Engineering Report,

Volume 2Sheets 83 and 84. One sipheifi convey NCCF water beneath the SCCF outlet

canal. The second siphon will convey NCCF water to the Banks PP underneath the Byron
Highway and the adjacent Southern Pacific Railroad line. Siphons are proposed because the
water level in the canals is highthan the level of either the railroad or the highway. Each

siphon will have a control structure fitted with radial gates at the inlet, to regulate upstream WSE
and flow through the siphons. In order to isolate a siphon for repairs and inspectionsystop |

will also be provided at the downstream end of the siphon barrel.

Control structures, fitted with radial gates, will also be located at the end of the new approach
channels to control the amount of flow delivered to Jones PP and Banks PP.

For furtherdetail on the design and configuration of these connections, see the material in the
following appendices:

1 Appendix 3.AMap Book for the Proposed ActipBheet 13, provides a phederial map
view of the proposed system configuration changes.
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1 Appendix 3.BConceptual Egineering Report, Volume Section 4Conveyance System
Operations describes the existing and proposed facilities and the hydraulic constraints on
their operations.

1 Appendix 3.BConceptual Engineering Report, VolumeSkction 1@Culvert Siplong
Shallow Crossingsdescribes the siphons and their construction.

1 Appendix 3.BConceptual Engineering Report, VolumeSkctions 14.1.Rlorth Clifton
Court Forebay 14.1.3South Clifton Court Forebayl4.2.7New Approach Canals to
Banks and Jones PumpgiPlants and 14.2.Banks and Jones Channel Control
Structuresdescribe design and construction of various elements of the Banks and Jones
connections. Further details appear in Sections 24.@a&hls (Approach Canals to
Jones and Banks Pumping Plarasd 24.4.3.% ulvert Siphons

1 Appendix 3.CConceptual Engineering Report, VolumeSheets 82 to 84, are drawings
showing the proposed canals, siphons, and control structures.

3.2.6.2 Construction

3.2.6.2.1 NCCF Canal

The new canal delivering water from the NCCF to the Banks PP and Jones PP will originate at
NCCF Siphon 1, which will convey water from the NCCF under the existing CCF outlet. The
canal will run due south for 2,700 feet, where it will fork; the southWalkpass through

Siphon 2 and then join the existing Banks PP approach canal at a location downstream of the
existing Skinner Delta Fish Protective Facility. The east fork will parallel the Byron Highway on
its north side for 4,900 feet, where it will foihe existing Jones PP approach canal at a location
downstream of the existing Tracy Fish Collection Facility (AppendixGo@ceptual

Engineering Report, Volume 3heet 82).

As with SCCF, the embankment crest elevation for the NCCF canal is +24 bt includes
considerations for flood levels and dewel rise. The canal invert {5 feet at Siphon 1, dropping
gradually to meet the existing invert depths at the points where it connects to the existing Banks
and Jones approach canals. The groumeédit the canal will be subject to ground improvement
(Section 3.2.10.&round Improvemehto depth-50 feet. The canal will be excavated and its
embankments constructed using the same procedure described in Section 3.2.5.2.2
EmbankmentsThat procedurwill entail cofferdam installation to provide a dry work area, in
places where constructiavill be contiguous with waters of the state. The canal adjoins fish
bearing waters, and entails pile driving in or near those waters, for approximately 800rfget al
the Banks PP approach canal upstream of the Skinner Delta Fish Protective Facility. Apart from
this section, construction pile driving associated with the Banks and Jones connections will not
occur in or near fisbearing waters.

3.2.6.2.2 NCCF Siphon 1(BeneathSCCF Outlet)

NCCEF Siphon 1 will convey water from the NCCF beneath the existing CCF outlet (which will
become the SCCF outlet) and into the NCCF canal, leading to the Banks PP and Jones PP
approach canals (Appendix 3G@Dnceptual Engineering Report, Voler®, Sheet 82). The

siphon will be 1,500 feet long and will consist of 3 concrete box culverts, each 23 feet wide and
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23 feet tall, with a total conveyance capacity of 15,000m&tching the combined pumping
capacity of the Banks PP plus the Jones PRemdding maximum operational flexibility for
drawdown of the forebayt will be provided with radial gates at the inlet, and it will have
provision for stop logs at the outlet, enabling dewatering of each culvert if necessary for
maintenance.

The siphorwill be supported on a pile foundation, and will be constructed within a cofferdam
erected in the CCF outlet channel. Concrete structures will béneplsice. The CCF outlet
channel is a fistbearing water, so cofferdam installation is subject to tipmogse abatement,
and other constraints as identified in Section 3.2.1BilELDriving, and in Appendix 3.F
GeneralAvoidance and Minimization MeasurégMM9 Underwater Sound Control and
Abatement PlanFoundation pile driving, if required, will occur thin a dewatered cofferdam
and thus will not be an iwater activity. Dewatering of the cofferdam will occur as described in
Section 3.2.10.Mewatering and will require compliance with Appendix 3A&MM8 Fish

Rescue and Salvage Plan

The siphon will beconstructed in two phases, each phase lasting approximately one year. In the
first phase, a temporary cofferdamil be constructed approximately halfway along the length of
the siphon and then the angdl be dewatered and excavated to the desired limelsgrade. Half

of the total length of the culvert siphaiill be constructed inside the cofferdam, temporarily
plugged, and backfilled to the desired waterway bottom configuration. During the second phase,
the cofferdam will be rénstalled across the aghhalf of the siphon, the area will be dewatered,

and the remainder of the siphon will be constructed and backfilled.

The siphon structure footprint will be as shown inregp book/Appendix 3.AMap Book for
the Proposed\ction Sheetl3). The area of ipact will be up to 250 feet wide. A Hgre area
will be required for construction staging, also as shown imnie book

3.2.6.2.3 NCCF Siphon 2(Beneath Byron Highway)

NCCF Siphon 2, which will pass beneath Byron Highway and the adjacent Southern Pacific
Railroadline, will be of the same basic design as NCCF Siphon 1, but will be smaller, consisting
of 2, 23foot-square box culverts with a total flow capacity of 10,300 cfs; the siphon will be
1,000 feet long.

Construction of NCCF Siphon 2 will be as describedvaldor NCCF Siphon 1, except that no
cofferdam will be needed, no fidiearing waters will be affected, construction will occur within
one year, and reroutes of the Byron Highway and the SPRR will be needed during construction.
These reroutes will occur thin the temporary impact areas shown in the bagk

(Appendix3.A Map Book for the Proposed ActipSheet 13). The excavation will require
dewatering as described in Section 3.2.1D&Watering and the footprint of the construction

work and staging aas will be as shown in the mapok (Appendix 3.A, Sheet 13).

3.2.6.2.4 Canal Control Structures
Four canal control structures will be constructed (shown in AppendiChaceptual
Engineering Report, Voluni Sheet82):

 Old RiverJones PP canal control structure.
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 NCCF/Jones PP canal control structure.
1 NCCF/Banks PP canal control structure.
1 SCCF/Banks PP cahcontrol structure.

Two of these will be constructed in the existing Banks PP and Jones PP approach canals, and the
others will be constructed in the forks of the new NCCF canal that lead to the Banks PP and
Jones PP approach canals. Use of these catitnckures will enable operational decisions about
how much water to divert to each PP from each water source (i.e., north or south Delta waters).
Control structure designs are shown in Appendix 3.C, Sheets 88 aNdt83hat the design in
Appendix 3.Chas been revised to site the control structure shown just upstream of the Skinner
Fish Facility. The control structure will instead be sited downstream of the facility. As #uch, a
control structuresvill be sited in norfish-bearing waters andill be located downstream of
fish-bearing waters. Structuresll be castin-place concrete structures with ground

improvement (Section 3.2.10&ound Improvemehused for foundation work. Footprints for
constructionwill range from 476 by 200 feet (Old River/ésrPP canal structure) to 656 by 422
feet (NCCF/Banks PP canal structure); in each case, the footjtiie within the area

otherwise occupied by the canal itself.

3.2.7 Power Supply and Grid Connections

The PA as originally envisioned entailed new pumpilagis at each of the neMorth Delta
Diversions which would have required long runs of higbitage (250 kVkelectrical
transmissioninespowerlines to establish grid connections. Those poweriaasmissiodines
resulted in substantial adverse effeah coveretisted species due to construction, maintenance,
and bird strike potential of the operational lines. Redesign to eliminate the intake pumping plants
has greatly reduced the electrical demand of the operating project. During constructidn, the P
will rely primarily upon electrical power sourced from the grid via temporary transmission lines
to serve the TBMs and other project components. Use of diesel generators or other portable
electrical power sourcesill be minimized due to the adverse@uality impacts of onsite power
generation. Once operational, the largest power consumption will be for the pumping plant at
CCF, where a grid connectiovill be available nearby. The intakes anddfl have relatively

low operational power demands, whigfll be met via relatively short and lowgbltage
connections to nearby grid sources.

3.2.7.1 Design

Electric power will be required for intakes, pumping plants, operable barriers, boat locks, and
gate control structures throughout the proposed conveyance ahgniemporary power will
also be required during construction of water conveyance facilities.

New temporarelectrical transmissiolines to power construction activities will be built prior to
construction of permanent transmission lines to power coneeyiacilities. These lines will
extend existing power infrastructure (lines and substations) to construction areas, generally
providing electrical capacity of 12 kV at work sites. Main shafts for the construction of deep
tunnel segments will require thertstruction of 69 kV temporamlectrical transmissiolines.

Biological Assessment for the 3-63 July 201
California WaterFix ICF 00237.1



Chapter 3. Description of the Proposed Ac
Operatiors and Maintenance dflew and Existing Facilit

Both temporary and permanent electrical transmission lines serving the PA are shown in
Appendix 3.CConceptual Engineering Report, VolumeSheet 94. Temporary and permanent
transmission lineare also shown in the méypok, Appendix 3.AMap Book for the Proposed
Action, Sheets 1 to 15.

Transmission lines to construct and operate the water conveyance facilities will connect to the
existing grid in two different locations. The northern point of interconnection will be located

north of Lambert Road and west of Highway 99 (Appendixafp Book for the Proposed

Action, Sheet 4). From here, a new 230 kV transmission line will run west, along Lambert Road,
where one segment will run south to the IF on Glannvale Tract, and one segment will run north

to connect to a substation where 69 kV lindsannect to the intakes. At the southern end of

the conveyance alignment, the point of interconnection will be in one of two possible locations:
southeast of Brentwood near Brentwood Boulevard (Appendix 3.A, sheet 15) or adjacent to the
Jones Pumping Bt (Appendix 3.A, sheet 13). While only one of these points of

interconnection will be used, both are depicted in figures, and the effects of constructing
transmission lines leading from both sites are combined and accounted for in the effects analysis.
A 230 kV line will extend from one of these locations to a tunnel shaft northwest of CCF, and

will then continue north, following tunnel shaft locations, to Bouldin Island. Lower voltage lines
(Appendix 3.CConceptual Engineering Report, VolumeSheet 94) will be used to power
intermediate and reception shaft sites between the main drive shafts. Because the power required
during operation of the water conveyance facilities will be much less than that required during
construction, and becausenitl largely be limited to the pumping plants, all of the new

electrical transmissiolines between the IF and the CCF will be temporary.

An existing 500kV line, which crosses the area proposed for expansion of the CCF, will be
relocated to the southernatof the expanded forebay in order to avoid disruption of existing
power facilities. No interconnection to this existing line is proposed.

Temporary substations will be constructed at each intake, at the IF, and at each of the launch
shaft locations. Toesve permanent pumping loads, a permanent substation will be constructed
adjacent to the pumping plants at CCF, where electrical power will be transformed from 230 kV
to appropriate voltages for the pumps and other facilities at the pumping plant sapefaiion

of the three intake facilities and IF, existing distribution lines will be used to power gate
operations, lighting, and auxiliary equipment at these facilities.

Utility interconnections are planned for completion in time to support most cotisiru

activities, but for some activities that need to occur early in the construction sequence (e.g.,
constructing raised pads at shaft locations and excavating the shafts), onsite generation may be
required on an interim basis. As soon as the connetctiassociated utility grid power is

completed, electricity from the interim onsite generators will no longer be used.

3.2.7.2 Construction

Selection of transmission line alignments is subject to Appendis8tteralAvoidance and
Minimization MeasuresAMM12 Trangmission Line Design and Alignmemthich identifies

mandatory habitat avoidance measures and defines other aspects of transmission line design and
routing. Temporary lines will be constructed from existing facilities to each worksite where
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powerwill be necessary for construction, following the alignments shown in AppendiM&pA
Book for the Proposed Actio@onstruction of new transmission lines will require three phases:
site preparation, tower or pole construction, and line stringing. For 12 kV ad l6&es, cranes
will be used during the line stringing phase. For stringing transmission lines between 230 kV
towers, cranes and helicopters will be used.

Construction of 230 kV and 69 kV transmission lines will require a corridor width of 100 feet
and, & each tower or pole, a 10By 50-foot area will be required for construction laydown,

trailers, and trucksTowers or poles will be located at intervals of 450 feet for 69kV lines, and

750 feet for 230kV linesConstruction will also require about 35@talong the corridor

(measured from the base of the tower or pole) at conductor pulling locations, which includes any
turns greater than 15 degrees and/or every 2 miles of line. Construction will also require
vehicular access to each tower or pole locatieehicular access routes have not yet been
determined, but will use existing routes to the greatest extent practicable, and are likewise
subject to the siting constraints of AMM

For construction of 12 kV lines (when not sharing a 69 kV line), a @ymadth of 25 40 feet

will be necessary, with 25 feet in each direction along the corridor at each pole. Construction will
also require 200 feet along the corridor (measured from the base of the pole) diodtasle

area at conductor pulling locatignghichwill include any turns greater than 15° and/or every 2
miles of line. For gole-mountedl2 kV/480 volttransformerthework areawill only bethat

normally used b utility to service the pole (typically about 2§ 30 feetadjacent to pole). Fo
padmounted transformeythe work areavill be approximately 2®y 30 feetadjacent to the pad

(for construction vehiclaccess). Construction of 12kV lines will alemuire vehicular access to
each tower or pole location. Vehicular acoceages haveot yet been determined, but will use
existing routes to the greatest extent practicable, and are likewise subject to the siting constraints
of AMM 12

3.2.8 Head of Old River Gate
3.2.8.1 Design

An operable gate will be constructatithe head of Old Rive©nepurposeof the HOR gate is to
keep outmigratingalmonids in the mainstem of the San Joaquin River and to preverfrdmem
moving into the south Delta via Old Riv@mothempurpose ito improve water quality in the
San Joaquin River (particularly the Stockideep Water Ship Channel) in the flayl keeping
more water in the mainstem San Joaquin RiVae barrier will be located at the divergence of
the head of Old River and the San Joaquin River, as shown in AppendM&iBook for the
Proposed ActionSheé 16; this location is approximately 300 feet west of the temporary rock
barrier that is annually installed and removed under current conditions. Preliminary design of the
HOR gatespecifies that iwill be 210 feet long and 30 feet wide overall, with &dvation of

+15 feet (Appendix 3.8Conceptual Engineering Report, VolumeSheets 95 and 96). Design
and construction of the structure are fiertdetailed in Appendix 338Conceptual Engineering
Report, Volume 1Section 1MOperable Barrier

This structure will include seven bottenmngedgates, totaling approximately 125 feet in length.
Other components associated with this barrier are a fish passage structure, a boat lock, a control
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buil ding, a boat | ock operatords buil ding, an
components includedhting and pilesupported warning signs, water level recorders, and

navigation lights. The barrier will also have a permanent storage area (180 by 60 feet) for

equipment and operator parking. Fencing and gates will control access to the structure. A

propare tank will supply emergency power backup.

The boat lock will be 20 feet wide and 70 feet long. The associated fish passage structure will be
designed according to guidelines established by NMFS and USFWS, and will be 40 feet long and
10 feet wide, constated with reinforced concrete. Stop logs will be used to closkstine

passage structurehen not in use to protect it from damage. When the gate is partially closed,

flow will pass through théish passage structuteaversing a series of baffles. Thsh passage
structures designed to maintain aféot-maximum head differential across each set of baffles.

The historical maximum head differential across the gate is 4 feet; therefore, four sets of baffles
will be required. The vertical sldish passagstructurewill be entirely selfregulating anavill

operate without mechanical adjustments to maintain an equal head drop through each set of
baffles regardless of varying upstream and downstream water surface elevations.

3.2.8.1.1 HOR Gate Technical Team

Recognizing that design of these HOR gate is still in an early stage, DWR, Reclamation, NMFS,
CDFW, and USFWS have determined that ongoing collaborative efforts will be needed to ensure
that the final design and construction procedures for the HOR gate mininaets eff listed

species. Accordingly, representatives from each of these agencies will participate in an HOR
Gate Technical Team (HGTT). The HGTT will convene upon initiation of formal consultation

for the PA and will meet periodically until DWR completesaf design for the HOR gate (a

time period expected to be at least two years). The HGTT will be charged with the following
duties:

1 Based on construction information presented by DWR, review and make
recommendations regarding provisions for fish passathe &dlOR gate. In considering
such provisions, the HGTT will consider preliminary costs and constructability.

1 Based on construction information presented by DWR, review and make
recommendations regarding appropriate techniques for dewatering, fish sesttish
exclusion during irwater work. These measures will likely be needed for all cofferdam
work at the HOR gate. In considering these technique$J@WET will consider
preliminary costs and constructability.

1 Identify and describe ne&&rmresearch/monitoring needs, if any, to reduce key
uncertainties prior to construction.

1 Prepare draft and final reports summarizing HGTT recommendations. The final report
must be provided no |l ess than 8 months pri
that recommendations can be incorporatgd construction contract documents.

HGTT recommendations will be reviewed by the five agencies for consideration. Adopted
recommendations will be incorporated to HOR gate final design specifications prior to
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constriction contract issuance. DWR will abide by monitoring provisions and other measures
sufficient to demonstrate implementation of these recommendations.

3.2.8.2 Construction

Appendix 3.DConstruction Schedule for the Proposed Acpogsents the schedule for HOR

gate constructionThe operable barrier will be sited within the confines of the existing channel,
with no levee relocation. To ensure the stability of the levee, a sheet pile retaining wall will be
installed in the levee where the operable barrier contedtConstruction will comply with
relevant avoidance and minimization measures detailed in Append&eBéralAvoidance and
Minimization Measuredncludingthe following.

AMM2 Construction Best Management Practices and Monitoring

AMM3 Stormwater Pdtion Prevention Plan

AMMA4 Erosion and Sediment Control Plan

AMMS5 Spill Prevention, Containment, and Countermeasure Plan

AMMG6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged Material
AMMY7 Barge Operations Plan

AMMBS Fish Rescue arfalvage Plan

AMMS9 Underwater Sound Control and Abatement Plan

AMML11 Design Standards and Building Codes

AMM14 Hazardous Materials Management

AMM15 Construction Site Security

= = =2 4 -4 -4 -4 A A -4 - -

AMM16 Fugitive Dust Control
1 AMM17 Notification of Activities in Waterways

3.2.8.2.1 Dredging

Dredging to prepare the channel for gate construction will occur along 500 feet of channel, from
150 feet upstream to 350 feet downstream from the proposed barrier. A total of up to 1,500 cubic
yards of material will be dredged. Dredgiwdl last approxinately 15 daysyill be performed

during the inwater work window, and will otherwise occur as described in Section 3.2.10.8
Dredging and Riprafrlacementand subject to the constraints described in AppeBidix
GeneralAvoidance and Minimization MeasurégviM6 Disposal and Reuse of Spoils, Reusable
Tunnel Material, and Dredged MateridDredging may use either a hydraulic or a sealed

clamshell dedge, in either case operated from a barge in the channel.
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Dredging is proposed to deviate from the procedure described in AMMG in one respect.
Assuming that oland disposal of dredged material is determined by the appropriate review
authorities to be stable, the material will be spread on adjacent agricultural fields in a layer
approximately Ifoot thick, subject to landowner approval. If required to use an existing dredged
material disposal site, the site currently used for dredged material digpasabiiation with
temporary rock barrier placement and removal will be used. This site, at the junction of Old and
Middle rivers, is shown in Appendix 3.Map Book for the Proposed ActioBheet 16.

3.2.8.2.2 GateConstruction

The HOR gate will beonstructed usingofferdam construction, whickill createa dewatered
construction area for ease of access and egress. Construction will occur in two phases. The first
phasewill include construction of half of the operable barrier, masonry control building,

o0 p e r atilding,@rsd bdmt lock. The second phask include construction of the second half

of the operable barrier, the equipment storage area, and the remaining fixtures, including the
communications antenna and fish passage structure. The constructioripesiitiated to be

up to 32 months, with a maximum construction crew of 80 people. A temporary work area of up
to 15 acres will be sited in the vicinity of the barrier for such uses as storage of materials,
fabrication of concrete forms or gate panelscipig of stockpiles, office trailers, shops, and
construction equipment maintenance. The operable barrier constructjoncitding the

temporary work arednas for many years been used for seasonal construction and removal of a
temporary rock barrielend all proposed work will occur within the area that is currently
seasonally disturbed for temporary rock barrier construc8ae access roads and staging areas
used in the past for rock barrier installation and removal will be used for construcgingst

and other construction support facilities for the proposed barrier.

All in-water work, including the construction of cofferdams, sheetpile walls and pile
foundations, and placing rock bedding and stone slope protection, will occur durprgplbee
in-water work window?® to minimize effects on fish. All other constructiwsil take place from
a barge or from the levee crown amill occur tiroughout the year.

The construction of the cofferdam and the foundation for the HOR gate will requvagen pile
driving, performed as described in Section 3.2.1@d4 Driving. The installation of the

cofferdans will require approximately 550 shegites (275 per seasonfpproximately 15 piles,

a maximum of 50 feet long and to a depth of 13.5 to 15 feet, will be set per danvestimated
210strikes per pile over period of approximately8 days per seasarSheet piles will be

installed starting with a vibratory hammer, then switching to impact hammer if refusal is
encountered before target depths. The installment of the foundation for the operable barrier will
require 100 14nch steel pipe or Hbiles (50 per seasonp be set with 1 pile driver on site.
Approximately 15 piles, a maximum of 50 feet long and to a depth of 13.5 to 15 feet, will be set
per day withan estimated,050 strikes per pile overperiod of approximatel@ days per
seasonFoundatiorpile driving may be done in the dry or in the wet. It is possible thaimwast
drilled-hole concrete foundation piles will be used, in which case pile driving of foundation piles
will not be required, but that determination awaits results of geoteclamabisis and further

design work; the effects analysis assumes that impact driving will occur.

The first construction phase involves installing a cofferdam in half of the channel and then
dewatering the area (see Section 3.2.D@&Watering. The cofferden will remain in the water
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until the completion of half of the gate. The cofferdam will then be flooded, and removed or cut
off at the required invert depth, and another cofferdam installed in the other half of the channel.
In the second phase, the gatd e constructed using the same methods, with the cofferdam
either removed or cut off. Cofferdam construction will in both phases begin in August and last
approximatelyl8 days. Construction has been designed so that the south Delta temporary
barriers athis site can continue to be installed and removed as they are currently until the
permanent gates are fully operable, howeverirsiallation and removal of thiemporary

barriersis not part of the PA.

3.2.9 Temporary Access and Work Areas

Construction wdk areas for the conveyance facilities will include areas for construction
equipment and worker parking, field offices, a warehouse, maintenance shops, equipment and
materials laydown and storage, and stockpiled topsoil strippings saved for reuse imlaggsca

as discussed in Section 3.2.10LEhdscapingand Associated Activities

Surface vehicular accessll be needed for construction of all water conveyance facilities.
Geotechnical exploration sites on water or on agricultural lands can be accesagdly
vehicles, but all other construction sites will require road accessvedther roads (asphalt
paved) will be needed for yeawund construction at all facilities, while dweather roads
(minimum 12 inch thick gravel or asphalt paved) can bd tmeconstruction activities restricted
to the dry season. Dust abatement will be addressed in all construction areas as provided by
Appendix 3.FGeneralAvoidance and Minimization MeasurégvViM16 Fugitive Dust Contral
Heavy construction equipment, suechdiesepowered dozers, excavators, rollers, dump trucks,
fuel trucks, and water trucks will be used during excavation, grading, and construction of
access/haul roads. Detour roads will be needed for all intakes and for traffic circulation around
the wok areas.

Temporary barge unloading facilities will be constructed, used, and decommissioned as detailed
in Section 3.2.10.8argeLanding Construction an@perations

As described in Appendix 3.8onceptual Engineering Report, VolumeSction 24.3.4

Conaete Batch Plants, Pug Mills, and Cement Stordgmporary concrete batch plants will be
needed due to the large amount of concrete required for construction and the schedule demands
of the PA. A batch plant is proposed for siting at each TBM launch ah@M retrieval shaft

location (listed inTable3.2-8). The area required for these plants will be within the construction
footprint for these facilities as shownAppendix3.A Map Book for the Proposed Actipbut

precise facility siting within the construction site has not yet been determined. Other fdoilities
beco-located with concrete batch plants within the construction site footpitininclude fuel

statons, pug mills, soil mixing facilities, cement storage, and fine and coarse aggregate storage.
Fuel stations will be needed for construction equipment fueling. Pug mills will be needed for
generating processed soil materials used at the various sitesi)@og facilities will be needed

for some of the muck disposal and for ground improvement activities. Cement and required
admixtures will be stored at each site to support concrete, slurry walls, ground improvement, soil
mixing, and other similar needBBM launch sites may also contain facilities for production of
precast tunnel segments. If constructed, these will be located adjacent to concrete plants, and will
also be within the construction site footprint as shown in Appendix 3.A. It is likelydbht e
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precast segment plant would require approximately 10 acres for offices, concrete plant, materials
storage, and casting facilities.

All storage and processing areas will be properly contained as required for environmental and
regulatory compliance. laddition, work at all sites will be required to comply with terms of all
applicable avoidance and minimization measures listed in Appendi68rferalAvoidance and
Minimization Measures

3.2.10 Common Construction-Related Activities
3.2.10.1 Clearing

Essentially allands within the temporary and permanent impact footprint are assumed to be
cleared; the only exceptions are lands that are underlain by a structureeidd@vated tunnels),

or that are beneath a structuege€trical transmissioline wires, between thewers), or that are
underwater (in association with the Delta intakes, the CCF, the Banks and Jones connections,
and the HOR gate). Grading will be performed where required by the project design. Clearing
and grading will be performed using standard eqeiptnsuch as bulldozers. Topsoil from

cleared areas will be stockpiled and reused at the close of construction (see Section 3.2.10.10
Landscapingand Associated Activitigs

Clearingwill be the principal conveyance construction impactisted specief wildlife,
resulting in habitat removal as well as potential effects on animals. Impacts due to clearing and
gradingwill be treated as permanent when they persist for more than one yearwilhtmhthe
case for all conveyance construction componentspgeotechnical exploration (see Section
3.2.1Geotechnical Exploratigrfor explanation). Clearing work will be subject to relevant
avoidance and minimization measures includgM2 Construction Best Management
Practices and Monitoring, AMM3 Stormwateollution Preventiorplan, AMM4 Erosion and
Sediment Control Plan, AMMS5 Spill Prevention, Containment, and Countermeasure Plan,
AMM14 Hazardous Material Management, AMBIFugitive Dust Contrgland the appropriate
speciesspecific measures applicable to deted habitat at the construction site (see Appendix
3.FGeneralAvoidance and Minimization Measuries full detail on these measures).

3.2.10.2 Site Work

Site workwill occur within previously cleared areaswill include construction of site access,
establishrent of stockpiles and staging and storage areas, site fencing, onsite electric (such as a
substation), and erection of temporary construction buildings (primarily offices and storage).
Equipment used during site work mainWil include large vehicles anathiclemounted

equipment such as cranes, which have the potential to create noise and light comparable to other
construction equipment. Performance of site wailk entail the risk of spills associated with

vehicles and with materials transport, andgbeential for erosion or stormwater effects

associated with cleared areas. These risks will be minimized by implementing all of the same
avoidance and minimization measures named above for clearing and grading work.
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3.2.10.3 Ground Improvement

Ground improvemenwill occur within previously cleared areas. Ground improvement serves to
improve existing substrates at a site so that they can bear heavy loads and otherwise support the
design of the proposed construction. Activities performed in ground improvevitemtclude

drilling, and injection of materials. Ground improvement commauillyoccur in association

with grading (Section 3.2.10Qlearing) and dewatering (Section 3.2.1@@éwatering. Ground
improvement constitutes a permanent impact; improved groundawilin in place for the

duration of the PA and thereaft&quipment used in ground improvemenli include large
vehiclemounted drilling and injection equipment with potential to create noise and light
comparable to other construction equipment. Perémice of ground improvemewill entail the

risk of spills associated with vehicles and with materials transport. These risks will be minimized
by implementing avoidance and minimization measaid$12 Construction Best Management
Practices and MonitoringAMM5 Spill Prevention, Containment, and Countermeasure ,Riad
AMM14 Hazardous Material Management

3.2.10.4 Borrow Fill

The total amount of borrow material for engineered fill used in all aspects of thalP&

approximately 21 million cygsbankcubicyards). This total amountill include approximately

3 million cy for tunnel shaft pads, 6.5 million cy for the CCF embankments, 2 million cy for the

IF embankments, 6.7 million cy at the three intake sites (approximately 2 million cy each), and

2.6 million cy at the CCPP site. Source locations for this borrow material will be within the work
area footprint shown in Appendix 3Map Book for the Proposed ActioAppendix 3.B

Conceptual Engineering Report, VolumeSkction 2Borrow Sitesdescribes the deria for

selection of borrow sites and identifies suitable geological materials that could be used as sources
of borrow material. Apart from engineering specifications, the criteria for selection of borrow
siteswill include the following:

1 Borrow materiakhould not require pogtxcavation processing (other than moisture
conditioning).

1 Borrow material should be exposed at surface and require no, or very limited, overburden
removal.

1 Borrow areas should be selected to minimize the impact or encroachmetgtomge
surface and subsurface development and environmentally sensitive areas as much as
possible.

3.2.10.5 Fill to Flood Height

Permanent levees, embankments, and fills on which structures are sited at the intakes, the IF, the
CCPP, and the Banks and Jones commes, will be filled to the design flood height, which is

the level of the 0.5% annual exceedance flood (i.e., they2@0flood), plus an t&ch

allowance for sea level rise. Since current ground elevations at most of the construction sites are
at or $ightly below sea level, substantial volumes of material will be needed to construct these
fills, and the weight of this material will cause substantial compaction and settling in the
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underlying ground. Compaction and settling issues will be addressedurydgmprovement
(Section 3.2.10.&round Improvemehtand dewatering wells (Section 3.2.10&watering,

which are used to reduce hydraulic pressure within the sediments and accelerate the rate of
compaction.

Fills to flood height will occur at sitesahhave previously been cleared. The fill material laail
sourced from borrow sites (Section 3.2.1Bafrow Fill) and transported using conventional
earthmoving equipment, or possibly conveyors if the distances involved are short and are entirely
within the area cleared for facility construction. Performance of this work will entail the risk of
spills associated with vehicles and with materials transport, and the potential for erosion or
stormwater effects associated with cleared areas. These riske wilhbmized by implementing

all of the same avoidance and minimization measures named above for clearing and grading
work (Section 3.2.10.Clearing).

3.2.10.6 Dispose Spoils

Spoilswill include materials removed from the construction area and placed for nonsiructu
purposes. The principal sources of spoils will be materials removed during excavation of tunnels
(RTM) and dredging of the CCF. Secondary sources will include structural excavations during
facilities construction.

Dredged material composition is notr@ntly determined. Composition, potential
contamination, and resulting considerations in disposition of this material are described in
Appendix 3.FGeneralAvoidance and Minimization MeasurégviM6 Disposal and Reuse of
Spoils, Reusable Tunnel MateriahcaDredged MaterialProperties and disposition of RTM are
detailed below.

RTM is the byproduct of tunnel excavation using a TBM. The RTM will be a plasticized mix
consisting of soil cuttings, air, water, and may also include soil conditioning agemts. Soi
conditioning agents such as foams, polymers, and bentonite may be used to make soils more
suitable for excavation by a TBM. Soil conditioners are-taxic and biodegradable. During

tunnel construction the daily volume of RTM withdrawn at any one shetibn will vary, with

an average volume of approximately 6,000 cubic yards per day. It is expected that the transport
of the RTM out of the tunnels and to the RTM storage areas will be nearly continuous during
mining or advancement of the TBM. The RTMlIvaie carried on a conveyor belt from the TBM

to the base of the launch shaft. The RTM will be withdrawn from the tunnel shaft with a vertical
conveyor and placed directly into the RTM work area using another conveyor belt system. From
the RTM work areahie RTM will be roughly segregated for transport to RTM storage and water
treatment (if required) areas as appropriate. AppendiXV&apBook for the Proposed Actipn

Sheets 15 and 715 show conveyor belt and RTM storage area locations.

RTM must be dewated in order to stabilize it for lorggrm placement in a storage area.
Atmospheric drying by tilling and rotating the material, combined with subsurface collection of
excess liquidsvill typically be sufficient to render the material dry and suitable doigiterm

storage or reuse. Leachate will drain from ponds to a leachate collection system, then be pumped
to leachate ponds for possible additional treatment. Disposal of the RTM decant liquids will
require permitting in accordance with NPDES and Regidrater Quality Control Board

Biological Assessment for the 3.72 July 201
California WaterFix ICF 00237.1



Chapter 3. Description of the Proposed Ac
Operatiors and Maintenance dflew and Existing Facilit

regulations. A retaining dike and underdrain liquid collection system (composed of a berm of
compacted soil, gravel and collection piping, as described below), will be built at each RTM
storage area. The purpose of this bermaoiigction system will be to contain any liquid runoff
from the drying material. The dewatering process will consist of surface evaporation and
draining through a drainage blanket consisting of rock, gravel, or other porous drain material.
The drainage stem will be designed per applicable permit requirements. Treatment of liquids
(primarily water) extracted from the material could be done in several ways, including
conditioning, flocculation, settlement/sedimentation, and/or processing at a packagertteat
plant to ensure compliance with discharge requirements.

Disposition and reuse of all spoisll be subject toAppendix 3.FGeneralAvoidance and
Minimization MeasuresAMMG6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and
Dredged Material That AMM prescribes criteria for the selection of spoils storage areas;
preparation of storage areas; and the procedures for draining, chemical characterization, and
treatment of spoils, including how any existing contamination of the spoils will besaddre

Table3.2-11 provides a summary of how spoils would be stored,Tade3.2-12 summarizes

the disposition of spoils material. Designated spoils storage areas are showmap theok
Appendix 3.AMap Book for the Proposed ActioRTM will be the largest source of this

material, and disposition of that matemall be, on an acreage basis, one of the largest impacts
of the PA. Dredged material from the C@#l be the second largest source of spoils.
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Table 3.2-11. Spoilsand Reusable Tunnel Material Storage: Key Construction Information

1 Final locations for storage of spoils, RTM, and dredged material will be selected based on the guid
presented iMMM®6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and é2fddaterial
(Appendix3.F,GeneralAvoidance and Minimization Measujes

1 Conventional earthmoving equipment, such as bulldozers and graders, would be used to place the
Some spoil, with the exception of RTM, may be placed on the landside toes lofrdr@akments and/or
setback levees.

1 Spoils may temporarily be placed in borrow pits or temporary spoil laydown areas pending complet
embankment or levee construction. Borrow pits created for this project will be the preferred spoil lo

1 RTM that may be have potential foruse in the PA (such as levee reinforcement, embankment or fill
construction) will be stockpiled. The process for testing and reuse of this material is described furth
AMMS6 Disposal and Reuse of Spoils, ReusablentlMaterial, and Dredged MaterigAppendix 3.F,
GeneralAvoidance and Minimization Measujes

1 A berm of compacted imported soil will be built around the perimeter of the RTM storage area to er

containment. The berm will conform to USACE guidelineslévee design and construction.

RTM will be stacked to an average depth of 10 ft; precise stacking depth will vary across disposal s

Maximum capacity of RTM storage ponds will be less than 50 af.

RTM areas may be subdivided by a grid of interiothear berms in RTM ponds for dewatering.

Dewatering will involve evaporation and a drainage blanket otlzidk pea gravel or similar material

placed over an impervious liner.

1 Leachate will drain from ponds to a leachate collection system, then be ptoripadhate ponds for
possible additional treatment.

1 Transfer of RTM solids to disposal areas may be handled by conveyor, wheeled haul equipment, o

=A =4 =4 =4

at the contractorés discretion.
1 Where feasible, the invert of RTM ponds will be a minimum of Héwe seasonal high groundwater tat
1 Animpervious liner will be placed on the invert and along interior slopes of berms, to prevent grour
contamination.
T RTM will not be compacted.
1 Spoil placed in disposal areas will be placed ifirich lifts, with nominal compaction.
1 The maximum height for placement of spoil is expected to be 6 ft above preconstruction grade (10

preconstruction grade for sites adjacent to CCF), and have side slopes of 5H:1V or flatter.
1 After final grading of spoil is copiete, the area will be restored based onstecific conditions following
project restoration guidelines.

Table 3.2-12. Spoils Disposition, Volumes and Acreages

Disposal Site Volume (cy) Disposal Area(acres)
RTM and dredged material disposal site near Intaki 1,020,000 45.6
RTM disposal sites near IF 9,060,000 404.7
RTM disposal site on Bouldin Island 8,340,000 1,208.8
RTM and dredged material disposal sites near CCF 75033008&252;;\2;) 899.6
TOTAL 30,790,000 2,558.7

RTM is expected to be reusable, suitable as engineered fill for varied applications, and also
suitable for restoration work such as tidal habitat restoration. However, end uses for that material
have not yet beeidentified. It is likely that the material will remain in designated storage areas

for a period of years before a suitable end use is identified, and any such use will be subject to
environmental evaluation and permitting independent of the PA. Thedkfpesition of RTM

is assumed to be permanent, and future reuse of this material is not part of the PA.
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Materials removed during surface excavation and dredging, or from clearing of the

sedimentation basins, may also be reusable. Much of this matexpkeisted to have a high

content of fines and/or organic matter and thus may not be suitable for use as engineered fill, but
may be suitable for use in habitat restoration projects. As with RTM, no end uses for this

material have yet been identified, sucle isnot part of the PA, and the material will be

permanently disposed in the designated RTM and dredged material storage areas. The exception
to this statement is topsoil removed during clearing for construction. Topsolil is not classified as
spoils; it wil be stockpiled and reused for landscaping and restoration, as described in Section
3.2.10.10Landscapingand Associated Activities

Sacramento River sediment removed from the water column at the intake sedimentation basins
will be reused as described aBoHowever, to the maximum extent practicable, the first and
preferred disposition of this material will be to reintroduce it to the water column in order to
maintain Delta water quality (specifically, turbidity, as a component of Delta Smelt critical

habtat; as described in Section 6.1.3.5&diment Removal (Water ClarityDWR will

collaborate with USFWS and CDFW to develop and implement a sediment reintroduction plan
that provides the desired beneficial habitat effects of maintained turbidity wldilessing

related permitting concerns (the proposed sediment reintroduction is expected to require permits
from the Central Valley Regional Water Quality Control Board and USACE). USFWS and

NMFS will have approval authority for this plan and for monitommgasures, to be specified in

the plan, to assess its effectiveness. Current conceptual design for the plan suggests that it will
incorporate placement of sediment during low flow periods at a seasonally inundated location
along the mainstem river, suchabench constructed for the purpose. The sediment would then
be remobilized and carried downstream following inundation during seasonal high flows
(generally, the winter and spring months). The sediment reintroduction would be designed for
consistencywit Basin Pl an obj ecRorDelasvatdrspthegenaralbi di t vy,
objectives for turbidity apply subject to the following: except for periods of storm runoff, the
turbidity of Delta waters shall not exceed 50 NTUs in the waters of the Cenlialadd 150

NTUs in other Delta waters. Exceptions to the Delta specific objectives will be considered when
a dredging operation can cause an increase in turbidity. In this case, an allowable zone of dilution
within which turbidity in excess of limits cdre tolerated will be defined for the operation and
prescribed in a discharge permi€Central Valley Water Board 1998, p.-BL00).

3.2.10.7 Dewatering

Due to the generally high groundwater table in the Delta, the location of much of the

construction alignment &elowsealevel elevations, and the extensive construction of below

grade structures, dewatering will be needed for nearly all components of conveyance
construction. ADewateringd as used in this do
area or fom excavated materials, and discharge of the removed water to surface waters in
accordance with the terms and conditions of a valid NPDES permit and any other applicable

Central Valley Regional Water Quality Control Board requirements.

Dewatering will gaerally be accomplished by electrically powered pumps, which will either
dewater via groundwater wells (thereby drawing down the water table to minimize the amount of
water entering a work area) or by direct removal of water from an excavation or otkeareer

(such as a cofferdam or the bottom of a completed tunnel access shaft). Dewatering of excavated
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materials would be accomplished in a similar manner, by stockpiling the material and allowing
the water to infiltrate to an impervious layer such ager lor the bottom of a storage tank, and
then pumping or draining it prior to treatment or discharge. At most conveyance facilities,
dewatering will be an ongoing activity throughout most of the period of construction activity.

Dewatering water is subjetd contamination. Groundwater at a site may be contaminated due to
a preexisting condition, such as elevated salinity; or contaminants may be introduced by
construction activity. The most frequent contaminants are expected to be alkalinity caused by
watercontact with curing concrete or ground improvement materials, or viscous binders used in
drilling mud or to treat sediments being excavated by a TBM. There is also the potential for
accidental contamination due to spillage of construction materials sdatsasfuel.

Dewatering waters will be stored in sedimentation tanks; tested for contaminants and treated in
accordance with permit requirements; and discharged to surface Wagatsnent of the

removed groundwater has not yet been determined andioclude conditioning, flocculation,
settlement/sedimentation, and/or processing at a package treatmenfegllacity dissipation
structures, such as rock or grouted riprap, will be used to prevent scour where dewatering
discharges enter the river. Loaatiof dewatering discharge points will be determined at time of
filing for coverage under the NPDES general permit or beforegtaot discharge as

appropriate. Additional information will be developed during design and the contractor will be
required tacomply with permit requirements.

3.2.10.8 Dredging and Riprap Placement

For the purposes of this analysis, dredging and riprap placement are defined to be activities that
occur in fishbearing waters. This definition thus excludes, for instance, dredging thas aTcu
the sedimentation basins at the intakes, or riprap placement that occurs in a dewatered area.

Dredging is subject to constraints imposed by the Federal permit for the activity, and further
would be conducted as specified in Appendix GdneralAvoidance and Minimization
MeasuresAMM®6 Disposal and Reuse of Spoils, Reusable Tunnel Material, and Dredged
Material. AMMG6 requires preparation of a sampling and analysis plan; compliance with relevant
NPDES and SWRCB requirements; compliance Withproposdin-water work windowg and

other measures intended to minimize riskdtedspecies.

Riprap placement would also comply with relevant NPDE® SWRCB requirements; and with
the proposeih-water work windows

3.2.10.9 BargelLanding Construction andOperations

Contractors will use barges to delivTBM components to TBM launch sites, and may also use
barges to deliver other heavy or bulky equipment or materials to those sites, or to haul such
materials from those sites.

This activitywill include barge landing construction, barge operationssimivier, tug
operations, and barge landing removal.

Barge docksvill be needed at each TBM launch shatft site, i.e., Intake 2, the IF, Bouldin Island,
and the CCFAppendix 3.DConstruction Schedule for the Proposed Acpogsents the
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schedule for barge landing constructibacations of thdarge landingare shown in Appendix

3.A Map Bookfor the Proposed ActiorLocations are approximate; precise siting and

di mensions of these docks are toob®&agketer mi ne
landingsmayalsobe needed to serve safe haven access sites, if they are sitedsnwhere

existing surface roadsill notbeadequate to transport the equipment needed for shaft

construction. Bargandingsmay also be needed, at contrasté@r di scr eti on, at th
Intake 5 construction sites, at the Staten Island TBM retrieval shaft, and at the Banks and Jones
Connections construction sitéhe effects analysis has determined a potential acreage for these
impacts that is large engh to encompass the contingency of potential barge dock construction

at all of these location&urther points characterizing the batgedingswill include the

following items.

1 Barges could be used for pitkiving rigs and bargenounted cranes; sucti@mnedging
equipment; transporting RTM; crushed rock and aggrepegeast tunnel segnent liner
sections, etc.; postonstruction underwater debris removal; and other activities.

1 Barges will be required to use existing baayedingswhere possible and nrdain a
minimum waterway width greater than 100 ft (assuming maximum barge width of 50 ft).

1 The cumulative physical extent of all batgadingsites will be approximatel$3 acres.

1 Eachbarge landingite will have an approximately 300 ft by 50 ft, psgpported dock to
provide construction access and construction equipment to portal sites.

91 Barge landings are assumed not to require dredging for construction or maintenance. No
such dredging is proposed and take authorizdtion is not requested.

1 Each ack will be supported by 2ihich steel piles placed approximately eve@yit2
under the dock, for a total ap to51 piles. An additional 56 piles will be required to
construct the connecting bridgéee Section 3.2.10.Hile Driving andAppendix 3.E
Pile Driving Assumptions for the Proposed Actiondetails on piling and pile driving
associated with barge landing construction.

1 Each dock will be in use during the entire construction period at each location, five to six
years. All docks will be removedt the end of constructioAll piling will either be
removed, or cut at the mudline.

1 Approximately 11,800 barge trips are projected to carry tunnel segmentftorarports
(locations not yet determined, but likely in the Sacramento todéarge landigsvia the
Sacramento River, averaging approximately 4 retnips per day for up to 5.5 years.
Because barges may also be used for other purposes, such as transportation of bulk
materials, a total of 15,000 barge trips are projected as a conservative assumption (i.e., a
greater number of trips is not expected to occur). This is a small incredse rtela

9 Note that this description is inconsistent with that presented in Appendix 3.Rngheeering staff have stated
that the approach presented in Appendix 3.B has been superseded by this approach.
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existing marine traffic in the area. Barges used will be commercial vessels propelled by
tugboats. Barge sizes have not been determinatng&rcial barge operators on the
Sacramento River are required to operate in compliance with navigationeligesd

See Appendix 3. onceptual Engineering Reppxolume 1 Section 23.8arge Traffic and
Landing Facilities for further discussion of barge traffic and barge docks.

1 All barge operationwill be required to comply with the provisions of a bargermions
plan, as specified in Appendix 3@eneralAvoidance and Minimization Measures,
AMMY7 Barge Operations PlarAs there stated, the barge operations plédirbe subject
to review and approval by DWR and the other resource agencies (CDFW, NMFS, and
USFWS included), andill address the following.

o0 Bottom scour from propeller wash.

0 Bank erosion or loss of submerged or emergent vegetation from propeller wash
and/or excessive wake.

0 Sediment and benthic community disturbance from accidental or intentional barge
grounding or deployment of barge spuds (extendable shafts for temporarily
maintaining barge position) or anchors.

o Accidental material spillage.

0 Hazardous materials spills (g.fuel, oil, hydraulic fluids).

o Potential for suspension of contaminated sediments.
3.2.10.10Landscapingand Associated Activities

The construction phase at most conveyance facilities will conclude with landscaping.

Revegetation of disturbed areas will be deteedim accordance with guidance given by

DWR6s WREM No. 30a, Architectur al Moti f, Stat
local agencies through an architectural review process. This guidance from DWR WREM No

30a is set forth as follows.

If possilde, the natural environment will be preserved. If not possible, a re
vegetation plan will be developed. Landscaping plans may be required if deemed
appropriate to enhance facility attractiveness, for the control of
dust/mud/wind/unauthorized access, faluging equipment noise/glare, for
screening of unsightly areas from visually sensitive areas. Planting will use low
wateruse plants native to the Delta or the local environment, with an
organic/natural landscape theme without formal arrangements. Fevlgngnd
minimal visual impact, low maintenance plants and irrigation designs will be
chosen. Planting plans will use native trees, shrubs or grasses and steps will be
taken to avoid inducing growth of namative invasive plant species/CA Plant
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Society wedy speci€®. Planting of vegetation will be compatible with density
and patterns of existing natural vegetation areas and will be placed in a manner
that does not compromise facility safety and access. Planting will be done within
the first year followinghe completion of the project and a plant establishment
plan will be implemented.

Landscaping in cleared areas will reuse topsoil stockpiled at the time of site clearing. Site
revegetation plans will be developed for restoration of areas disturbed lutifAf\es.

Other activities occurring at the conclusion of construction will include site cleanup, installation
of operational lighting, and installation of security fencing.

Site cleanup will consist of removal of all construction equipment, mateaiadsiebris from the
site. Construction debris will be disposed at a regional facility authorized to receive such
materials.

Operational lighting will be needed at the intakes, the IF, the consolidated pumping plant at CFF,
at the HOR gate, and at the cahstructures associated with the Banks and Jones connections;
operational lighting will also continue to be provided at the existing CVP/SWP facilities.

Lighting for the proposed facilities will be designed in accordance with guidance given by
DWRO6 s WYWE3DR, Architectural Motif, State Water Project and through coordination with
local agencies through an architectural review process. This guidance is set forth as follows.

All artificial outdoor lighting is to be limited to safety and security requéeets.

All lighting is to provide minimum impact on the surrounding environment and is
to be shielded to direct the light only towards objects requiring illumination.
Lights shall be downcast, coff type fixtures with norglare finishes set at a

height that casts lowangle illumination to minimize incidental spillover of light
onto adjacent properties, open spaces or backscatter into the nighttime sky. Lights
shall provide good color rendering with natural light qualities with the minimum
intensity feasil# for security, safety and personnel access. All outdoor lighting
will be high pressure sodium vapor with individual photocells. Lighting will be
designed per the guidelines of the Illuminating Engineering Society.(IES)
Additionally, all lights shall be consistent with energy conservation and are to be
aesthetically pleasing. Lights will have a timed on/off program or will have
daylight sensors. Lights will be programmed to be on whether perssnnel
present or not.

The intakes, the IF, the consolidated pumping plant at CFF, and the HOR gate will be provided
with security fencing to prevent unauthorized public access. Security camera systems and
intrusion alarm systems will be located at thesessAemission to the sites and buildings will
require credentialed entry through access control gates and secure doors, respectively. At each

10 This text refers tplant species identified as invasive by the California Invasive Plant CoEncifurther
information seénttp://www.catipc.org/.
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site, the fence line will be coincident with or within the area of permanent impact shown in
Appendix 3.A,Mapbookfor the Proposed Action

3.2.10.11Pile Driving

Sheet pile and tubular steel pile driviwgl be required for intake construction, barge dock
construction, embankment work at CCF, the Banks and Jones connections, and construction of
the HOR gate. Both vibratory amtipact pile driving are expected to occur at each of these
locations, as structural requirements call for impact pile driving to refusal.

In-water pile driving will be subject to abatement, hydroacoustic monitoring, and compliance
with timing limitationsas described in Appendix 3.6eneralAvoidance and Minimization
Measures, AMM9 Underwater Sound Control and Abatement Fanall sheetpile cofferdams
proposedat the Delta intake;CF, and HOR gatét is assumed thapproximately 70% of the
lengthof each pile can be placed using vibratory pile driving, with impact driving used to

finalize pile placementPiles will be installed using vibratory methods or other-imopact

driving methods for the intakes, wherever feasible, to minimize adverseseadfetish and other
aquatic organisms. However, the degree to which vibratory driving can be performed effectively
is unknown at this time due to as yet undetermined geologic conditions at the construction sites.
The remaining pile driving would be conded using an impact pile driver. Once constructed, if
the foundation design for either the Delta intakes or HOR gate requires pile driving, such work
would be conducted from within the cofferdam; it is still undetermined if the foundation would
use piles bconcreten-drilled-hole methods, which does not require pile driving. If driven
foundation piles are included in the design, DWR will require contractors to isolate pile driving
activities within dewatered cofferdams as a means of minimizing noiss Evelpotential

adverse effects on fish.

The barge docks would require pile driving ofigéh tubular steel piles in the water. DWR will
work with contractors to minimize pile driving, particularly impact pile driving, by using floating
docks instead gpile-supported docks, wherever feasible considering the load requirements of
the landings and the site conditions; floating docks would need fewer piles. If dock piles for
barge landings cannot be installed using vibratory methods, the constructiontoomtihcise a
bubble curtain or other attenuation device to minimize underwater noise.

Table3.2-13 shows theapproximate channel widthgming, and duration of pile driving for each
facility or structure where pile driving is proposed to occur in open water or on land within 200
feet of gen water.
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Table 3.2-13. Pile Driving Sites and Durations

Facility or Structure Average W'd(;g;; Water Body Year of Construction Durauon(g;;l)(le Driving
Intake 2 Cofferdam 700 Year8 42
Intake 2 Foundation 700 Year9 19
Intake 3 Cofferdam 500 Year7 42
Intake 3 Foundation 500 Year8 14
Intake 5 Cofferdam 600 Year5 42
Intake 5 Foundation 600 Year6 19
BargelLandings 265i 1,030 Yearland 2 2
CCF Cofferdams 10,500 Year9 and 10 337
CCFN Siphon Inlet 10,500 Year 9 72
CCFN Siphon Outlet 10,500 Year7 72
HOR gate Cofferdams 150 Year 7 18
HOR gate Foundatior| 150 Year 7 4
Notes
! Indicates number of days required for one pile driver. Work may be completed more quickly if multidkvisitg rigs operate concurrentl

3.3 Operations and Maintenance of New and Existing Facilities

This section of Chapter 3 discusses proposed operations and mainterthede/Afwhich
includes new and existir@VP/SWP facilities in the Delta. It includése following subsections.

1 Section 3.3.1implementation

1 Section 3.3.20perational Criteria,describes the approach to flow management and
identify specific operational criteria applying to both existing and proposed CVP/SWP
facilities in the Delta.

1 Sedion 3.3.3,RealTime Operational (RTODecisiorMaking Processjescribes how
those criteria will be implemented in real time using available system status information.

91 Section 3.3.40peration of South D&l Facilities,describes how the south Delta
facilities are operated to minimize harm to listed species of fish, and to control invasive
aguatic vegetation.

i Section 3.3.5Water Transfersgescribes what water transfers are and defines the extent
to whichthey are covered activities under the PA.

1 Section 3.3.6Maintenance of the Facilitieslescribes how the new and existing facilities
will be maintained under the PA.

The operational criteria in this section that are in addition to the criteria presbyilexisting
biological opinions were developed, based on the best scientific and commercial data available,
as part of a proposed habitat conservation plan for the purpose of contributing to the recovery of
listed and nonlisted covered species. In addjtthose criteria will only take effect once the
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north Delta export facilities become operational and Reclamation determines, after conferring
with FWS and NMFS, that those criteria are required to ensure the coordinated operations of the
CVP and SWP areot likely to jeopardize the continued existence of any endangered species or
threatened species or result in the destruction or adverse modification of designated critical
habitat for those species. Further, those criteria were developed based ondheiladxe

scientific information at the time this document was prepared. This determination will be based
on the best scientific and commercial data available at the time the north Delta export facilities
become operational, including data collected avalysis conducted through the collaborative
science and adaptive management program described in Section 814rdt8ring Prior to
Operations If those data and analyses indicate that one or more of the water operations flow
criteria inTable3.3-1 should be eliminated or modified, Reclamation will, if required, reinitiate
consultation pursuant to Section 7 of the ESA and/or DWR will, if required, commence a permit
amendment process under California law to modify the operating criteria, as afgpropria

As previously stated, DWR has entered into a settlement agreement with CCWD, the effects of
which are not evaluated in this BA. When operational and maintenance actions associated with
implementation of the agreement are sufficiently defined to pedeidanalysis of potential

adverse effects to listed species and critical habitat, a supplement to this BA will be provided to
the Services.

3.3.1 Implementation

Implementation of th®A will include operations of both new and existing water conveyance
facilities once the new north Delfeversionfacilities are completed and become operational,
Most existing facilities will continue to be operated consistent with existing regulatory
authorizations, includinthe USFWS (2008 and NMFS (2009) BiOps However, gerational
limits included in thidPA for south Delta export facilitiegill replacethe south Delta operational
limits currently implemented in compliance with the USFWS (2@08) NMFS (2009) BiOps
when the proposed north Delta diversion becomes operat®elable3.1-1 for a complete
summary of facilities and actions included in the proposed adtl@PA also includes criteria
for spring outflow and new minimum flow criteria at Rio Visharing the months afanuary
through Augusthat will apply when the proposed nortlelix diversion becomes operatianal
Thenorth Delta diversions and the head of Old River gatéraebfacilities for the SWP and
will be operated consistent with tRe\ criteriapresented in this BAor these facilities.

The USFWS (2008nd NMFS (2009) BiOptor CVP/SWP operations will continue to apply

for CVP/SWP activities not covered in this BA. For Shasta operations, the NMFS (2009) RPA
adjustment (Action Suite 1.2) foeasonal temperature management that will likely be completed
in late2016 will apply.The proposed CWF operating criteria are not intended to change Shasta
operations; thus, the NMFS (2009) RPA adjustment (Action suite 1.2) for seasonal temperature
managerant will control if there are any unforeseen conflicts in Shasta operations between the
proposed CWF operating criteria and the adjusted RBAummarize the proposed action
includes modified or new operational criteria for the following facilities:

11 Note: Any reference to the NMFS (2009) BO in this Chapter is to include the amendments to that BO, as issued
by NMFS on April 7, 2011.
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1 north Deltalntakes
1 south Delta exporacilities
1 Head of Old Rive(HOR) gateoperations

Additionally, the operation of the following facilities is included in the PA once the north Delta
diversions are operatal, but no changes to their operations are proposed.

91 Delta Cross Channel (DC@ate operations
1 Suisun Marsh facilities
1 North Bay Aqueduct (NBA)ntake

The proposd operational criteria are described in the follovgagtions and ifable3.3-1. The
longfin smelt is a species listed under the California Endangered Speci@&ESA). Therefore,

it will be necessarfor DWR to meet CESA permit issuance criteria for this species. To avoid a
reduction in overall abundance fongfin smelt thePA includes spring outfloveriteria, which

are intended to be provided by appropriate beneficiaries through the acquisition of water from
willing sellers.If sufficient water cannot be acquired for this purpose, the spring outflow criteria
will be accomplished through operationgtod CVAFSWPto the extent an obligation is imposed
on either the SWP or CVP under federal or applicable statdBlest.available science, including
that developed through a collaborative science program, will be used to analyze and make
recommadations a the role of such flow in supportimgngfin smelt abundance t6DFW, who

will determinewhetherit is necessary to meet CESA permitting criteria.

Operations undaghe PAmay result insubstantial change in Delta flowempared to the

expected flows under the existing Delta configurgtenmd in some instances reahe

operations will be appliefbr water supply, water quality, flood control, and/or fish protection
purposesTwo key drivers oCVP/SWP operationg-all X2 and spring outflowas well agnany

of the individual operational components describeldw, are designed tadaptto developing
scierific informationas a consequence of the level of uncertainty associated with those.criteria
A Collaborative Sciencand Adaptive Management Program will be used to evaluate and
consider changes in the operational criteria based on information gained before and after the new
facilities become operational. Described in more detaikitin 34.6 Collaborative Science

and Adaptive ManagemeRtrogramthis program will be used to consider and address scientific
uncertainty regarding the Delta ecosystem and to inform implementation of the operational
criteria in the near term for existing BiOps for the coordinated opesatibtihe CVP/SWP (U.S.
Fish and Wildlife Servic008 National Marine Fisheries Servie®09 and the 2081b permit

for the SWP facilities and operations (California Department of Fish and Gamg 200l as

in the future for the new BiOp and 2081(b) for this PA.

3.3.2 Operational Criteria

Table3.3-1 provides an overview of the proposed new criteria and other key criteria assumed for
Delta operations when the proposed north Delta diversion intakes are operational. The proposed
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operational criteria were developed in coordination with NMFS, USFWS, BNd i©® minimize
project effects on listed speciéairther descriptions, including the intent of the specific criteria

for each facility are described below. Two new criteria, not associated with any facility, include a

minimum flow at Rio Vista and a spgroutflow criteria. The purpose of the Rio Vista minimum
flow is to ensure a minimum flow in the Sacramento River in January through August, where
there currently is no minimum flow requirement undet®1. The purpose of the spring
outflow criteria is tomaintain spring outflows consistent with the current Biological Opinions
(FWS 2008; NMFS 2009pas described abova brief description of the modeling assumptions
for each criterion is also included. Additional detail regarding modeling assumptionkideih

in Table3.3-2. Actual operations will also rely on ret@ine operations as described in Section
3.3.3,RealTime Operational DecisioMaking ProcessCriteriapresented iffable3.3-1 for

south Delta operations represent the maximum restrictions on expatsthough this BA
attempts to describe the temporal scale athvkame of the operational criteria will be
implemented (e.g. north Delta bypass flow requirements and OMR requirements), a detailed
operations plan will be developed by Reclamation and DWR in coordination with DFW, NMFS
and USFWS prior to the new facilisdbecoming operational, which will detail implementation
of the criteria presented ifable3.3-1.

Table 3.3-1. New and ExistingWater Operations Flow Criteria and Relationship to Assumptions in CALSIM
Il Modeling

L Summary of CALSIM Il Modeling
Parameter Criteria Assumptions?
New Criteria Included in the Proposed Action
North Delta . Bypass FlowCriteria (specifies bypass flow . Initial Pulse Protection:
bypass flow&? required to remain downstream of the North D| . Low-level pumping of up to 6% ©
intakes): total Sacramento River flow such
+ October, NovembemMinimum flow of 7,000 that bypass flow ever fallsbelow
cfsrequired in river after divertingt the North 5,000 cfs. No more than 300 cfs
Delta intakes. can be diverted at any one intak¢
+ December through June: see below + If the initial pulse begins and enc
+ July, August, SeptembeMinimum flow of before Dec 1, criteria for the
5,000 cfsrequired in river aftediverting at the appropriate month (OktNov) go
North Delta intakes. into effect after the pulsentil Dec
_ Initial Pulse Protection: 1. On Dec 1, the Level 1 rules
+ Low-level pumping of up t6% of total definedin Table3.3-2 apply untl
Sacramento River flowt Freeporsuch that a second pulse, as definedrable
bypass flow never falls below 5,000 cfs. No 3.3-3 occurs. The second pulse
more than 300fs can be diverted at any one| ~ Will have the same protective
intake. operation as the first pulse.
+ Low level pumping maintained through the
initial pulse period.
+ Sacramento River pulse is determined base
the criteria specified ifable3.3-2, and real
time monitoring of juvenile fish movement.
+ If the initial pulse begins and ends before D
1, postpulse criteria for the month of May gq

12 sacramento River flow upstream of the intakes to be measuredtflereeport. Bypass flow is the Sacramento
River flow quantified downstream of the Intake #5. 9ubi | y nort h Del ta intakesbéd
maintain fish screen approach and sweeping velocity criteria
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Summary of CALSIM Il Modeling

Parameter Criteria Assumptionst

into effectafter the pulse until Dec 1. On De
1, the Level 1 rules defined below apply unlg
a second pulse occurs. If a second pulse og
before June 30ttwill have the same protectiy
operation as the first pulse.

. Postpulse Criteria (specifies bypass flow
required to remain downstream of the North D
intakes):

+ December through Junence the initial pulse
protection endgpostpulse bypass flow
operations will not exceed Level 1 pumping
unless specific criteria have been met to
increase to Level 2 or Lev8. If those criteria
are met, operations can proceed as defined
Table3.3-2. The specific criteria for
transitioning between and among pulse
protection, Level 1, Level 2, and/or Level 3
operations, will be developed and based on
reattime fish monitoringand
hydrologic/behavioral cues upstream of and
the Deltaas discussed in Section 3.3.byrth
Delta Diversion During operations,
adjustmentso the default allowable diversion
level specified iTable3.3-2 are expected to
be made to improve water supply and/or
migratory conditions for fish by making real
time adjustments to thdiversionlevels at the
north Deltaintakes These adjustmengse
expected to fall within the operational boung
analyzed for the BA andill be managed
underreal time operationdRT0O9.

South Delta . October, Novembeo south Delta exports . October, November: Assumed no

operations during the D1641 San Joaquin Riv@rweek south Delta exports during the D
pulsé3, no OMRflow4 restrictionduring 2 1641 San JoaquiRiver 22week
weeks prior to pulse, aral3-day average of pulse, no OMR restriction during 2
15,000 cfs in November after pulse. weeks prior to g

. DecemberOMR flows will not be more negativg N November after pulse.
than an aver afheptheof 175 December: 15,000
Sacramento River at Wilkins Slough pulse (sa| Sacramento River pulse based on
as north Delta diversion bypass flow pulse Wilkins Slough flow (same as the
defined inTable3.3-2) triggersS, and no more | Pulse for the north Delta diversion)
negative than an aver occus. If the USFWS (20083i0Op

delta smeltUSFWS (2008) BiOgction 1 Action 1 is trig

13 sanJoaquinRiver based OMR action trigered when the leading edge of the pulse releases are measured at
Vernalis.

14 OMR measured through the currgrproposed indexnethod (Huttor2008 with a14-day averaging period
consistent with the current operations (USBR 2014).

15 DecembeSacramento Rer pulse determined by floimcreasest Wilkins Slough of greater than 45%éthin 5-
day period and exceeding 12,000 afshe end of &lay period, and reagime monitoring of juvenile fish movement.
Reclamation and DWR will require lead time of no lgemn 3 days to change operations in response to the pulse.
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Summary of CALSIM Il Modeling

Parameter Criteria .
Assumptions
triggers.No OMR flow restriction prior to the requirementor 14 dayds assumed.
Sacramento River pulse or delta smelt action ] Remaining Dec days were assume
triggers. to have an allowable OMR 68000
_ January, Februat§: OMR flows will not be cfs to compute a composite monthl
more negative thanZdayaverage of O cfs allowable OMR level.

during wet year s, -ndrBall. April, May: OMR requirement for
years, or T1gbéeloGsGofmaleof s the Vernalis flows betwees000 cfs

critical years, excepg and30000cfseredetermined by
critical years. linear interpolationFor example,

. Marcht”: OMR flows will not be more negative| When Vernalis flow is between 5,0(
than a3-dayaverage of 0 cfs during wet or cfs and 6,000 cfs, OMR requireme;
abovenor mal years or i-3 Isdeterminedbylinearly
normal and dry year an@,000 cfsduring critical| | Nt e p ol at20080¢fs ane
years. +1,000 cfs.

- April, May18: Allowable OMR flows depend on |- JanuaryMa.rch and Joei
gaged flow measured at Vernalis, and will be September: Same Hwcriteria
determined by a linear relationship. If Vernalis|. New OMR criteria modeled as
flow is below 5,000 cfs, OMR flows will not be| Mmonthly average values.
more negative thar2000 cfsIf Vernalis is 6,00
cfs, OMR flows will not be less than +1000 df
Vernalis is 10,000 cfs, OMR flows witlotbe
less than+2,000 cfs. If Vernalis is 15,000 cfs,
OMR flows will notbeless thant3,000 cfs. If
Vernalis is at or exceeds 30,000 cfs, OMR floy
will not be éss thar6,000 cfs.

. June: Similar to Apriend May allowable flows
depend on gaged flow measured at Vernalis
(except without interpolation)f Vernalis is less
than 3,500 cfs, OMR flows will not be more
negative tham 3,500 cfs. If Vernalis exceeds
3,500cfs up to 10,000 cfs, OMR flows witiot
beless thar0 cfs. If Vernalis exceeds 10,000 cf
up to 15,000 cfs, OMR flows wiltiot beless than
+1,000 cfs. If Vernalis exceeds 15,000 cfs, ON
flows will notbeless than+2,000 cfs.

. July, August, Septembexto OMR flow
constraints®.

. OMR criteria under 2008 USFWS and 2009
NMFS BiOps or the above, whichever results

16 Water year type based on the Sacrament8®80 index to be based on 50% forecast per current approaches; the
first update of the water year type to occur in Febru@ALSIM 1l modeling uses gvious water year type for

October through January, and the current water year type from February onwards.

17Wwater year type as described in the above footnote.

18 \WWhenOMR targetis based oVernalis flow, will be a function of Blay average measured flow

19The PA operations include a preference for south Delta pumping in July through Septemtieto provide
limited flushing flows to manage water quality in the south Delta.

Biological Assessment for the 3-86 July 201
California WaterFix ICF 00237.1



Chapter 3. Description of the Proposed Ac

Operatiors and Maintenance dflew and Existing Facilit

Summary of CALSIM Il Modeling

Parameter Criteria .
Assumptions
more positive, or less negative OMR flows, wil
be applicablé®.
HOR gate . October INovember 30RTO managemerit . Assumed 50% opefnom Januaryl
operations HOR gate will be closeth order to protect thed] toJune 15and duringdaysin

. January: lien salmon fry are migrating

. FebruaryJune 15th: Initial operating criterion

. June 16 to September 30, December: Operab

1641 pulsdlow designed to attract upstream
migratingSan Joaquin origiadultFall-Run
Chinook Salmon (Section 3.3 ReatTime
Operational DecisiorMaking Process)HOR
gate will be closed approximately 50% during
time immediately before and after the SIR eul
and it will be fully closed during the pulse unle
new information suggests alternative operatior
are better for fish.

(determined based on real time monitoring),
initial operating criterion will be to close tigate
subject to RTO for purposes of water quality,
stage, and flood control considerations.

will be to close the gate subject to RTO for
purposes of water quality, stage, and flood co
considerationgSedion 3.3.3,RealTime
Operational DecisiofMaking Process)
Reclamation, DWR, NMFS, USFWS, and DFV
will actively explore the implementation of
reliable juvenile salmonid tracking technology
thatmay enable shifting to a more flexible real
time operating dterion based on the
presence/absence litedfishes.

gates will be open.

Octoberprior to theD-1641 San
Joaquin River pulse. Closed during
thepulse. 100% open in the
remaining months.

20 Change in CVP/SWP pumping from the south Delta will occur to comply@WiR targets will beachievedo

the extent exports can control the flolhe OMR targets would not be achieved through releases from CVP/SWP
reservoirs The combined CVP/SWP export rates from the proposed north Delta intakes and the existing south Delta
intakes will not be required to drop below 1,500 cfs to provide water supply for health and safety needs, critical

refuge supplies, and obligation to senior water rights halders
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Summary of CALSIM Il Modeling

Parameter Criteria Assumptionst

Spring Outflow March, April, May: Initial operations will . 2011 NMFS RPA forSan Joaquin
maintain the MarchMay average delta outflow River i-e ratio constraint is the
thatwould occur with existing facilitieander the | primary driver for the ApiMay Delta

operational criteria described in the 2008 outflow under the No Action
USFWS BiOp and 2009 NMFS BiOp (U.S. Fish  Alternative, this criterion was used
and Wildlife Service 2008; National Marine constrain ApfMay total Delta
Fisheries Service 2009). exports under thPA to meet Mar
The2011 NMFS BiOp action IV.2.1 Ban May Delta outflow targets.

Joaquin River-e ratig will be used to constrain
Apri May total Delta exports under tifA to
meet Machi May Delta outflow targetper
current operational practicedtional Marine
Fisheries Service 2008

March May average delta outflow targets
representative of theodeledoutflows under the
current BiOps wittexisting facilitiesat the time
the North Delta Diversion will be operational ar¢
tabulated below for 10% exceedance intervals
(U.S. Fish and Wildfe Service 2008; National
Marine Fisheries Service 2009

Rio Vista . January through August: flows will exceed 3,0(, Same a®A criteria
minimum flow cfs
standard? . September through December: flows pet®$1
Key Existing Delta Criteria Included in Modeling 23
Fall Outflow |, No changeSeptember, October, November |, September, October, November
implement the USFWS 2008 Bkall X2 implement th2008USFWS BiOp
requirementsn wet (W) and above normgAN) AAction 4: Est uag
year types Fal |l 0 (egurénentgk.3.)
Fish and Wildlife Service 2008
Winter and . No changeFlow constraints established under|, SWRCB D 1641 Delta outflow and
summer outflow | 1641 will be followedf not superseded by Februaryi June XZ2criteria.

criteria listed above

21 For example, if best available science resulting from collaborative scigaiarch program shows that Longfin

Smelt abundance can be maintained in the absence of spring outflow, and DFW concurs, an alternative operation for
spring outflow could be to follow flow constraints established undé6®1. Any changes in the PA wileb

implemented consistent with the Collaborative Science and Adaptive Management Program, including coordination
with USFWS and NMFS.

22 Rio Vista minimum monthly average flow in cfs-@ay average flow not be less than 1,000 below monthly

minimum), consistet with the SWRCB B1641

23 All the CALSIM Il modeling assumptions are described in Appendix AL SIM Methods and Results
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Parameter

Criteria

Summary of CALSIM Il Modeling
Assumptions

Delta Cross
Channel Gates

. Operatingcriteriaas required by NMFS (2009)

No change in operational criteria.

BiOp Action IV.1and D1641

. Delta Cross Channel gates are clos
for a certain number of days during
October 1 through December 14
based on the Wilkins Slough flow,
and the gates may be opened if the
D-1641 Rock Slough salinity
standard is violated because of the
gate closure. Delta Cross Channel
gates are assumed to be closed dy
December 15 througbanuary 31.
February 1 through June 15, Delta
Cross Channel gates are operated
based on E1641 requirements.

Suisun Marsh
Salinity Control
Gates

No changeGateswill continue to be closed up
20 days per year from October through May.

. Seasonal operatioithe radial gates

. Tidal operatbns when gates are

For the DSM2modeling usel
generalized seasonal and tidal
operationdor the gates

are operational from Oct to Feb if
Martinez EC is higher than 20000,
and for remaining months they
remain open.

operational:Gates close when:
downstream channel flow is < 0.1
(onset of flood tide)Gates open
when: upstream to downstream stg
difference is greater than 0.3 ft (on:
of ebb tide)

Export to inflow
ratio

. The D-1641 export/inflow (E/J ratio calculation
waslargelydesigned to protect fish from south |,

. Operatioml criteria are the same definedunder|,

D-1641, and applied as a maximurd@y
running average

Delta entrainment-or thePA, Reclamation and
DWR propoe that the ND[be excluded from th
E/l ratio calculation. In other words, Sacramen
River inflow is defined as flows downstream of|
the NDD and only south Delta exports are

included for the export component of the criter

Combined export rate is defidas
the diversion rate of the Banks
Pumping Plant and Jones Pumping
Plant from the south Delta channel
Delta inflow is defined as the sum ¢
the Sacramento River flow
downstream of the proposed north
Delta diversion intakes, Yolo Bypas
flow, MokelumneRiver flow,
Cosumnes River flow, Calaveras
River flow, San Joaquin River flow
at Vernalis, and other miscellaneot
in-Delta flows.

2 SeeTable3.3-2 for Proposed Action CALSIM Il Modeling Assumptions
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Table 3.3-2. Proposed Action CALSIM Il Criteria and Modeling Assumptions

Dual Conveyance Scenario with 9,000 cfs North Delta Diversion (includes Intakes 2, 3 and 5 with a maximum diversionfcajda¢itgfs at each intake

1. North Delta Diversion Bypass Flows

These parametedefine the criteridor modeling purposeand provide the redlme operational criteria levels as operations move between and among
levels Actual operations will be based on réiale monitoring othydrologic conditions anfish presencehovements described in Sectid.3.3.1 North
Delta Diversiors.

Low-Level Pumping (Dedun)
Diversions of up t&% of total Sacramento River flow such that bypass flow never falls below 5,000 cfs. No more than 300 cfs can be divgree at
intake.

Initial Pulse Protection

Low level pumpingas described ifable3.3-1will be maintained through the initial pulse period. For modeling, the initiation of the pulse is defined by
following criteria: (1)Sacramento River flow aVilkins Sloughincreasingoy more than 45%ithin a five-day period and (2) flown the fifth daygreater
than 12,000 cfs.

The pulse (andow-level pumping continues untieither(1) Sacramento River flow aVilkins Slough returns to pfeulse flowlevel (flow on first day of
pulse period, or (2) Sacramento River flow at Wilkins Slouglecreasefor 5 consecutive days, or (Sacramento River flow at Wilkins Sloughgreater
than 20,000 cfs for 10 consecutive days

After pulse period has ended, operations will return to the bypass flow tabld éBidA).

If the initial pulse period begins and ends before D&in the modeling, then any second pulse that may occur before the end of June will receive the
protection, i.e., low level pumping as describedable3.3-1.

PostPulse Operations
After initial puls€s), allowable diversion wilgo to Level IPostPulseOperationgsee SubTable A) until 15 total days of bypass flows above 20,000 cfs
occur. Thenallowable diversion wilgo to the Level IPostPulseOperationauntil 30 total days of bypass flows above 20,000cfsur. Thenallowable
diversion willgo to the Level IlIPostPulseOperations

Sub-Table A. PostPulse Operations for North Delta Diversion Bypass Flows
Implement following lypass flowrequiremerg suficient to minimize any increase in theostream tidal transport at two points of control: (1) Sacramenta
River upstream of Sutter Slough and (2) Sacramento River downstream of Georgiana Slough. These points arminsizé &mny increase impstream
transport toward the proposed intakento Georgiana Slougtllowable diversion will be greater of the lelwvel pumping or the diversion allowed by th
following bypass flow rules.
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Level | PostPulse Operations

Level Il Post-Pulse Operations

Level lll Post Pulse Operations

If Sacramento If Sacramento If Sacramento
River flow is But not River flow is But not River flow is But not
OVer... over... The bypass is... over... over... The bypass is... over... over... The bypass is...
Ded Apr
O cfs 5,000cfs 100% of the 0 cfs 5,000 cfs 100% of the O cfs 5,000 cfs 100% of the
amount over O cfs amount over 0 cfs amount over 0
cfs
5,000 cfs 15,000 cfs| Flows remaining 5,000 cfs 11,000 cfs| Flows remaining 5,000 cfs 9,000 cfs | Flows remaining
after constantdw after constant low after constant
level pumping level pumping low level
pumping
15,000 cfs 17,000 cfs| 15,000 cfs plus 11,000 cfs 15,000 cfs| 11,000 cfs plus 9,000 cfs 15,000 cfs| 9,000cfs plus
80% of the amount 60% of the amount 50% of the
over 15,000 cfs over 11,000 cfs amount over
9,000 cfs
17,000 cfs 20,000 cfs| 16,600 cfs plus 15,000 cfs 20,000 cfs| 13,400 cfs plus 15,000 cfs | 20,000 cfs| 12,000 cfs plus
60% of the amount 50% of the amount 20% of the
over 17,000 cfs over 15,000 cfs amount over
15,000cfs
20,000 cfs no limit 18,400 cfs plus 20,000 cfs no limit 15,900 cfs plus 20,000 cfs no limit 13,000 cfs plus
30% of the amount 20% of the amount 0% of the
over 20,000 cfs over 20,000 cfs amount over
20,000 cfs
May
0 cfs 5,000 cfs 100% of the 0 cfs 5,000 cfs 100% of the 0 cfs 5,000 cfs 100% of the
amountover O cfs amount over O cfs amount over 0
cfs
5,000 cfs 15,000 cfs| Flows remaining 5,000 cfs 11,000 cfs| Flows remaining 5,000 cfs 9,000 cfs | Flows remaining
after constant low after constant low after constant
level pumping level pumping low level
pumping
15,000 cfs 17,000 cfs| 15,000 cfs plus 11,000 cfs 15,000 cfs| 11,000 cfs plus 9,000 cfs 15,000 cfs| 9,000 cfs plus
70% of the amount 50% of the amount 40% of the
over 15,000 cfs over 11,000 cfs amount over
9,000 cfs
Biological Assessment for the 391 July 201
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Level | PostPulse Operations

Level Il Post-Pulse Operations

Level lll Post Pulse Operations

If Sacramento If Sacramento If Sacramento
River flow is But not River flow is But not River flow is But not
over... over... The bypass is... over... over... The bypass is... over... over... The bypass is...
17,000 cfs 20,000 cfs| 16,400 cfs plus 15,000 cfs 20,000 cfs| 13,000 cfs plus 15,000 cfs | 20,000 cfs| 11,400 cfs plus
50% of the amount 35% of the amount 20% of the
over 17,000 cfs over 15,000 cfs amount over
15,000 cfs
20,000 cfs no limit 17,900 cfs plus 20,000 cfs no limit 14,750 cfs plus 20,000 cfs no limit 12,400 cfs plus
20% of the amount 20% of the amount 0% of the
over 20,000 cfs over 20,000 cfs amount over
20,000 cfs
Jun
0 cfs 5,000 cfs 100% of the 0 cfs 5,000 cfs 100% of the 0 cfs 5,000 cfs 100% of the
amount over O cfs amount over 0 cfs amount over 0
cfs
5,000 cfs 15,000 cfs| Flows remaining 5,000 cfs 11,000 cfs| Flows remaining 5,000 cfs 9,000 cfs | Flowsremaining
after constant low after constant low dfter constant
level pumping level pumping low level
pumping
15,000 cfs 17,000 cfs 15,000 cfs plus 11,000 cfs 15,000 cfs 11,000 cfs plus 9,000 cfs 15,000 cfs| 9,000 cfs plus
60% of the amount 40% of the amount] 30% of the
over 15,000 cfs over 11,000 cfs amount over
9,000 cfs
17,000 cfs 20,000 cfs 16,200 cfs plus 15,000 cfs 20,000 cfs 12,600 cfs plus 15,000 cfs 20,000 cfs| 10,800 cfs plus
40% of the amount 20% of the amount 20% of the
over 17,000 cfs over 15,000 cfs amount over
15,000 cfs
20,000 cfs no limit 17,400 cfs plus 20,000 cfs no limit 13,600 cfs plus 20,000 cfs no limit 11,800 cfs plus
20% of the amount 20% of the amount 0% of the
over 20,000 cfs over 20,000 cfs amount over
20,000 cfs
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Level | PostPulse Operations

Level Il Post-Pulse Operations

Level lll Post Pulse Operations

If Sacramento If Sacramento If Sacramento
River flow is But not River flow is But not River flow is But not
over... over... The bypass is... over... over... The bypass is... over... over... The bypass is...

Bypass flow requirements in other months:
If Sacramento River flow is over...

But not over... The bypass is...

Juli Sep
O cfs 5,000 cfs 100% of the amount over O cfs
5,000 cfs No limit A minimum of 5,000 cfs
Octi Nov
0 cfs 7,000 cfs 100% of the amount over 0O cfs
7,000 cfs No limit A minimum of 7,000 cfs
2. South DeltaChannel Flows
OMR Flows

All of the baseline model logic and input used in the No Action Alternative as a surrogateQiRheriteria required by the various fish protection trigge
(density, calendaturbidity and flow based triggers) describedtie 2008 USWS andhe 200NMFS CVP/SWPBIiOps were incorporated into the
modeling of thePA except for NMFS B@\ction IV.2.17 San Joaquin River i/e rati®he PA includeshe proposed operational criteras well. Whenever
the B i tigyersbequireOMR be less negative anore positivehan those shown belothoseOMR requirementsvill be metThese newly proposed
OMR criteria (and associated HOR gate operations) are in response to expected changes under the PA, and only apphiegiriepatteriorth Delta
diversion becomes operational. Until the north Delta diversion becomes operational, only the OMR criteria under the@psrappl to CVP/SWP
operations.

Combined Old and Middle River flowsust beno less than values beléyefs)
(Water year type classification based Sacramento Rive8®80 index)

Month W AN BN D C
Jan 0 -3,500 -4,000 -5,000 -5,000
Feb 0 -3,500 -4,000 -4,000 -4,000
Mar 0 0 -3,500 -3,500 -3,000
Apr varie$ varie$ varie$ varie$ varie$
May varie® varie$ varie$ varie$ varie$
Jun varie® varie$ varie$ varie$ varie$
Jul N/A N/A N/A N/A N/A
Aug N/A N/A N/A N/A N/A
Sep N/A N/A N/A N/A N/A
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Oct varie$ varie$ varie$ varie$ varie$
Nov varies varie$ varie$ varies varies
Dec -5,00¢¢ -5,00¢¢ -5,000¢¢ -5,000¢¢ -5,000¢¢

Values are monthly averages for use in modelling model compares these minimum allowable OMR values to 2008 USFWS BiOp RPA OMR requirements and uses the less negati
requirement

Based on San Joaquin inflow relationshii@R provided below in Suliable B.
Two weeks kfore the D1641 puls€assumed to occur October-36 in the modeling)No OMR restrictiongfor modeling purposes an OMR requirement®000 cfs was assumed during this|
week period

Two V\Peeks ()iring theD-1641pulse no south Delta exports

Two weeks &er the D1641 pulse-5,000 cfs OMRequiremen{through November)

OMR restriction 0f5,000 cfs for Sacramento River wintem Chinook salmon when North Delta initial pulse flows are triggered or @¢fiction of-2,000 cfs for delta smelt when triggered
For modeling purposes (to compute a composite Dec allowable OMR), remaining days were assumed to have an allowak$@ @M of

Head of Old River Operable (HOR)Gate Operations/Modeling assumpions (% OPEN)

MONTH HOR Gatet MONTH HOR Gate
Oct 50% (except during the pulse) May 50%
Nov 100%(except during the pogtulse period) Jun 115 50%
Dec 100% Jun 16 30 100%
Jan 5096 Jul 100%
Feb 50% Aug 100%
Mar 50% Sep 100%

April 50%

2 Percenbf time the HORyateis open. Agricultural barriers are in and operated consistent with current practicegatt®Rl be open 100% whenever flows are greater than 10,000 cfs at
Vernalis.

HOR gateoperation is triggered based upon State Water Boat@41 pulse triggef-or modeling assumptisronly, two weeks bfore the B1641 pulseit is assumed that tH#OR gatewill be
open 50%.
b During the D1641 pulsgassumed to occur October-36 in themodeling), it is assumed tiOR gatewill be closed
For two weeks followinghe D-1641 pulseit was assumed that the HOR gate wilidpen 50%
Exact timing of the action will be based on hydrologic conditions
¢ The HORgatebecomes operational at 50#hen salmon fry are migrating (based on real time monitoring). This generally occurs when flood flow releases are béding tmagerposes of
modeling, it was assumed that salmon fry are migrating starting on January 1.
In theCALSIM | | mode HORggatlkeeopPpen percentagedo specified above is model ed ndeling, HEOR gate is @ssume
to operate such thattheabewgp e ci f i ed percent of Athe fliofw tthheatH QW ug adt eh aweer ee nftuelrleyd o pheen 00| dw oRu lvde r g
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Sub-Table B. San Joaquin Inflow Relationship to OMR

April and May June
If San Joaquin flow at Vernali Average OMR f!ows. would be at If San Joaquin flow at Vernalis is thg Average OMR flows would be at least th
. . least the following (interpolated ; . . X
is the following : following following (no interpolation)
linearly between values)
O 5,000 c -2,000 cfs 03,500 cfs -3,500 cfs
6,000 cfs +1,000 cfs
3,501 to 10,000 cfs 0 cfs

10,000 cfs +2,000 cfs

15,000 cfs +3,000 cfs 10,001 to 15,000 cfs +1,000 cfs

030,000 c +6,000 cfs >15,000 cfs +2,000 cfs

3. Delta Cross Channel Gate Operations

Assumptions
Per SRWCB B1641 with additional days closed from Oct Jan 31 based on NMFS@p (Jun 2009) Action 1V.1.2 (closed during flushing flows from O
17 Dec 14 unless adverse water quality conditiofb)s criterion is consistent with the No Action Alternative.

4. Rio Vista Minimum Instream Flows

Assumptions
Sep Dec: Per D1641 JarrAug: Minimum of 3,000 cfs

5. Delta Outflow

Delta Outflow
SWRCB D1641 requirements, or outflow per requirements noted below, whichever is greater

Months Delta Outflow Requirement
Spring (Mai May): Additional spring outflow requiremeht
Fall (Sep Nov): ImplementUSFWS 2008 BJrall X2 requirement

Notes:

a Additional Delta Outflow required during the Mdlay periodto maintain Delta outflows that would occur under the No Action Alternative at the time North Delta Diversion would becorr
operational (for modeling purposes this is represented by the No Action Alternative model with projected climate (Q3¢eeld@editions at Early Lond erm). Mari May average Delta
outflow targets for the PA are tabulated below for 10% exceedance intervals based on the modeled No Action AlterfMtyeDidiga outflow. Since 2009 NMFS BO San Joaquin River i
ratio constraint ishe primary driver for the ApMay Delta outflow under the No Action Alternative, this criterion was used to constraiMAapiTOTAL Delta exports under the PA to meet
Mar-May Delta outflow targets.

Percent Exceedance: 10% 20% 30% 40% 50% 60% 70% 80% 90%

Proposed MaMay Delta 44,500 44,500 35,000 27,900 20,700 16,800 13,500 11,500 9,100
Outflow Target (cfs)*:

* values based athe flow frequency oMari May average Delta Outflow modeled under No Action Alternativder Early Longrerm Q5climateprojections, without San Joaquin River
Restoration Flows for this BA
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6. Operations for Delta Water Quality and Residence Time

Assumptions

Juli Sep: Prefer south deliatakeup tototal pumping 03,000 cfs No specific intake preference beyond 3,860
Ocfi Jun: Prefer north deltatake;

(reaktime operational flexibility)

7. In-Delta Agricultural and Municipal & Industrial Water Quality Requirements

Assumptions
Existing D-1641 AG and MI standards

8. D-1641 El Ratio Computation

Assumptions

In computing the H Ratio in the CALSIM Il model, the North Delta Diversion is not incluitethe exportterm,andthe Sacramento Rivénflow is as
modeled downstream of the North Delta Intakes
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Flow criteria are applied seasonally (month by month) and according to the following five water
year types. Under the observed hydrologic conditions over tHye&2period (1922003), the
number of years of each watgzar type idistedbelow. The wateyear type classificatign

unless otherwise noteid, based on the Sacramento Valley330 Water Year Index defined
underRevisedD-1641.

1 Wet (W) wateryear: the wettest 26 years of theyg2ar hydrologic data record, or 32%
of years.

Abovenormal(AN) wateryear: 12 years of 82, or 15%.
Below-normal(BN) wateryear: 14 years of 82, or 17%.

Dry (D) wateryear: 18 years of 82, or 22%.

= =2 =4 =

Critical (C) wateryear: 12 years of 82, or 15%.

The above noted frequencies are expected to change slightlypuopeted climate conditions

at year 2030. The number of years of each waar type per E1641 Sacramento Valley 40

30-30 Water Year Index under the projected climate condition assumed for this BA, over the 82
year period (1922003) is provided belowAppendix 5A Section 5.A.3Climate Change and

Sea Level Risprovides more information on the assumed climate change projection at year 2030
for this BA.

1 Wet wateryear: the wettest 26 years of thegar hydrologic data record, or 32% of
years.

Above-normal wateryear: 13 years of 82, or %6

Below-normal watetyear: 11lyears of 82, or 3%.

= = =2

Dry wateryear: 20 years of 82, or ¢l
9 Critical wateryear: 12 years of 82, or 15%.
3.3.2.1 OperationalCriteria for North Delta CVP/SWPEXxport Facilities

The proposed operational criteria were developed based on the scientific information available at
the time of document preparation and are intended to minimize project effects on listed species
while providing water supply reliability. The proposearth Deltadiversionswill allow the PA

to export water, consistent with applicable criteria, during periods of high flow. Thus, north
Delta diversions wilbe greatest in wetter years and lowest in drier years, when south Delta
diversionswill provide the majaty of the CVP/SWPexports.North Delta bypass flowriteria

were developed primarily to avoid impacts on listed spewigs,the considerations enumerated
below. Real time operations will also be used to adjust operations to further limit effectean list
species and maximize water supply bendé®isction 3.3.3RealTime Operational Decision

Making Process)Additionally, the PA operations include a preference for south Delta facility
pumping in July through September to limit any potential water tyuddigradation in the south
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Delta.Delta channel flows and diversions may be modiirecesposeto reattime operational
needs such as those related to Old and Middle R{@HR), Delta Cross Channeperdions
(DCC), or North Delta bypass flows.

In addition to the bypass flow criteria described below arichlrie3.3-1, andTable3.3-2,
constraints incorporated in the design and operation of the north Delta intakes include the
following.

1 The new north Deltdiversion intakesvill consist of three separate intake units with a
total, combined intake capacity not exceeding 9,000 cfs (maximum of 3,000 cfs per unit
details in Sectio.2.2,North Delta Diversions

1 Project conveyanceill beprovided by a tunnel capacity sizedprovide for gravity
assistedlow from anlF to the south Delta pumping faciliti@hen supported by
sufficient flow conditions.

1 The facilitywill, during operational testing and as needed thereafter, demonstrate
compliance with the theaurrent NOAA USFWS,and CDFW fish screening design and
operating criteria, which govern such things as approackweépingvelocities and
rates of impingement. In addition, the screefik be operated to achieve the following
performance standard: Maintdisted juvenile salmonidurvival rates through the reach
containing new north Deltdiversionintakes (0.25 mile upstream of the upstreaost
intake to 0.25 mile downstream of the downstraaost intakepf 95% or more of the
existing survival rate in this reachhe reduction in survival of up to 5% below the
existing survival rate will be cumulative across all screens and will be measured on an
average monthly basis.

1 The facility will precede full operations with a phased test period during which R¥/R,
projectapplicant,n close collaboration with NMFS and CDFW, will develop detailed
plans for appropriate tests and use those tests to evaluate facility performance across a
range of pumping rates and flow conditions. This phased testing period will include
biological studies and monitoring efforts to enable the measurement of survival rates
(both within the screening reach and downstream to Chipps Island), and other relevant
biological parameters which may be affected by the operation of the new intakes.

1 Operatios will be managed at all times to avoid increasing the magnitude, frequency, or
duration of flow reversals ithe Sacramento River at tleeorgiana Slougjunction
above prenorth Delta diversion intakes operations levels

1 The fish and wildlife agencies.¢.,USFWS, NMFS, and CDFW) retarasponsibility for
determination ofhe operational criteria and constraints (i.e., which pumping stations are
operated and at what pumping rate) during testing. The fish and wildlife agencies are also
responsible for evaating and determining whether the diversion structures are achieving
performance standards filsted species dish over the course of operations. Consistent
with the experimental design, the fish and wildlife agencies will also determine when the
testng period should end and full operations consistent with developed operating criteria
can commence. In making this determination, fish and wildlife agencies expect and will
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consider that, depending on hydrojog may be difficult to test for a full ramegof

conditions prior to commencing full operations. Therefore, tests of the facility to ensure
biological performance standards are met are expected to continue intermittently after full
operations begin, to enable testing to be completed for differempipg levels during
infrequently occurring hydrologic conditions.

1 The Collaborative Science aAdiaptive Management Programill, among other things,
develop and use information focused on minimizing uncertainties related to the design
and operation of thiesh screens (Section 364Collaborative Science and Adaptive
Management Prograjm

1 Once full operation begins, the r@ahe operations program (Section 3.FR&alTime
Operational Decision Makingroces$ will be used to ensure that adjustments in
pumping are made when needed for fish protection or as appropriate for water supply,
water quality, flood control, and/or fish protection purposes as described in Section 3.3.3
for each reatime operational component.

1 The Collaborative Science aAdiaptiveManagement Program will review the efficacy
of the North Delta bypass criteria, to determine what adjustments, if any, are teeeded
further minimize adverse effects on listed species of fish

The objectives of the north Delta diversion bypass flow cat@clude regulation of flows td)
maintain fish screen sweeping velocifi€®d minimize potential increase upstream transpoadf
productivity in the channels downstream of the intak&ssupport salmonid and pelagic fish
movementdo regions ofuitable habitat(4) reducdosses t@redation downstreawof the
diversionsand(5) maintain or improve rearing habitadnditionsin the north Delta.

To ensure that these objectives are met, diversions must be restricted at certain times of the year
that bracket the main juvenile salmon migration pe¢rodstlyfrom December through June).

This is achieved by restricting therth Deltadiversion to low level pumpingmaximum

diversion of 6% of Sacramento River flow measured upsti@ahe intakes uf 900 cfs BO0

cfs per intakp when the juvenile fish begin their outmigratiavhich generally coincides with
seasonal high flowsiggered byfall/winter rainsfollowed bya ramping up of allowable

diversion rates, while ensuritfigws are adequatw be protective of aquatic specigsring the
remainder of the outmigratioAdditional but less restrictive requirements apply for the late

spring to late fall period.

A flow condition will be categorized as an initidw pulse based on redme monitomg of

flow at Wilkins Sloughand movement of listed juvenigalmonids (as described in Section
3.3.3.1,North Delta Diversio The definition of the initiaflow pulse is provided belowm
Table3.3-1, which, along with real time monitoring of fish movement, will be used to determine
the fish pulself the initial pulsebegins and ends before Decembeth#,Level 1 post pulse
criteriafor May will go into effect after the pulse until December 1. On December pp#te
pulserules defined belovior December through Aprigtartingwith Level 1, apply. If a second
pulse, as defined above, occuhe second pulse will have the same protective opesas the

first pulse.
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At the end othe pulse phase, pegtilse operations describedTiable3.3-3 will apply, with
potential adjustments made based ontiead operations. The conditions that trigger the
transition from the pulse protection to ppsiise operations are describadrable3.3-2, along
with bypass operating ruddor the pospulse phase, which provigeaximum allowabldevels
of diversion for a given Sacramento River inflow measured upstream of the intakes
Additionally, as described ihable3.3-3, there will be biologically based triggers to allow for
transitioning between and among the differ@imersionlevels shown inrable3.3-2 (Section
3.3.3.1,North Delta Diversioi

In July through September, the bypass rules are less restrictive, allowing for a@siteion
of the Sacramento Rivélow to be diverted, as describedTiable3.3-1. In October through
November, the bypass amount is incredsah 5,000 cfs to 7,000 cfs, allowing a smaller
proportion ofthe Sacramento River flow to be diverted during the fall months

In addition, north Delta diversion at the three intakes are subjected to approach velocity and
sweeping velocity restrictions at the proposed fish screens. Appendices 5A and 5B describes the
assumptions used in modeling the sweeping velocity restrictions on the north Delta diversion.

3.3.2.2 Operational Criteria for South Delta CVP/SWP Export Facilities

The objective of the new south Delta flow critag#o furtherminimize take at south Delta
pumgs by reducinghe hydrodynamic effects of south Delta operations that may affect fish
movement and migration routiryring critical periods folistedfish speciesThesouth Delta
channel flow criteria are based on the parametersitba@Middle River (OMR) flows and the
San Joaquin River inflovgs summarized beloand inTable3.3-1 andTable3.3-2, and HOR
gate operations (summarizedSection 33.2.3,0perational Criteria for the Head of Old River
Gate.

Additionally, the PA operations include a preference for south Delta pumping in July through
September to provide limited flushifigws to managevater qualityin the south Delta.

The OMR flow critera chiefly serveo constrain the magnitude of reverse flows in the Old and
Middle Riversto limit fish entrainment into the south Delta and increase the likelihood that Delta
smelt can successfully reproduce in the San Joaquin.Riverational for usin@MR flow

criteriais based othe USFWS(2008)and NMFS(2009)BiOp RPA Actions and are described

in Table3.3-1 andTable3.3-2. These newly proposeatiditionalOMR criteria (and associated

HOR gateoperationsn Section 3.3.2.30perational Criteria for the Head of Old River Gate
aredesigned primarilyo secure operations that aepectedo provide beneficiathangesn

south Delta flowsunder thePA, (i.e., they would lessen reverse flows in Old and MiddieR));
andthey areonly applicable only after the proposed north Delta diversion becomes operational
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In April, May, and June, minimum allowab@MR flow values would be based upon the San
Joaquin River inflowTable3.3-1 andTable3.3-2). In October and November, OMR and south
Delta export restrictions are based upon State Water Bcag#iD pulse trigger, as follovwgs.

1 Two weeksefore the State Water Board1B41 pulse triger: no OMR restrictions.
1 During State Water Board-D641 pulse trigger: no south Delta exports.

1 Two weeks followingState Water Board 12641 pulse trigger: OMR operataalbe no
more negative thasb,000 cfs through November.

Additionally, new criterigdbased on the water year type in December through March will be
implemented adescribed in detail ilable3.3-1. The new criteria generally constrain the south
Deltaexports more under the wetter years compared to the requirements undsFiNG
(2008)and NMFS(2009)BiOps. The new OMR criteria (and associated HOR gate operations)
are primarily to preserve the reduced reverse flovditmms under the PA, and are only
applicable after the proposed north Delta diversion becomes operational. Until the north Delta
diversion becomes operational only the OMR criteria under the current BiOps apply to
CVP/SWP operations.

3.3.2.3 Operational Criteriafor the Head of Old RiveGate

As described in Section 3.2pnveyance Facility Constructioanew permanent, operable gate
at the head of Old River (at the divergence from the San Joaquin Rilldse constructed and
operated to protect outmigratingrBdoaquin River salmonids in the spring and to provide water
quality improvements in the San Joaquin River in the fall.riédve HOR gate will replace the
temporary rock barrier that is typically installed at the same locatiemg®rary agricultural
barriers on Middle River and Old River near Tracy and Grant Line Canal will continue to be
installedconsistent with current operation§)peration of thédOR gatecouldvary from
completely openlying flat on the channel bed) to completely closed (erectdarckiannel,
prohibitinganyflow of San Joaquin Rivexaterinto Old River), with the potential for
operations in between thatll allow partial flow.The operational criteria are described able
3.31. The actual operation of the gatdl be determined by redime operationgSection 3.3.3,
RealTime Operational DecisieciMaking Procesgbased on actual flows and/or fish presence.

1 October 1i November 30": The HOR gate will be closed to coincide with and protect
the D1641 upstream pulse flow releases and adult salmonid migration as specified in
Table3.3-1. Priority management in these two months is for protectlog for
upstream migrating aduwalmonids accessing the San Joaquin River tributaries for
spawning

1 January: The initial operating criterion will be to close the gate when juvenile salmonids
are first detected in monitoring. Gate shall remain closeteViish are present, but

24 For the purposes of modeling, it was assumed that thé42 pulse in San Joaquin River occurs in the last 2
weeks of October
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subject to RTO for purposes of water quality, stage, and flood control considerations
The agencies will actively explore the implementation of reliable juvenile salmonid
tracking technologyhatmay enable shifting to a more flexible real time operating
criterion based on the presence/absendistefifishes.

1 FebruaryiJune 15 The gatewill be closed, busubject to RTO for purposes of water
quality, stage, and flood control considerati¢@scton 3.3.3,ReatTime Operational
DecisionMaking Procesg The agenciewill actively explore the implementation of
reliable juvenile salmonid tracking technology that may enable shifting to a more flexible
real time operating criterion based on the presf&bsence distedfishes.

1 June 16 to September 30, Decembe@perable gates will be open.

1 To reduce downstream flood risks based on current conditifdR, gatewill remain
open if San Joaquin River flow at Vernalis is greater than 10,000 cfs (threshyloe
revised to align with any future flood protection actions).

3.3.2.4 Operational Criteria for the Delta Cross Channel Gates

The Delta Cross Channel (DC(S)a gated diversion channel in the Sacramento River nea

Walnut Grove and Snodgrass Slough (Appendixaf Bookfor the Proposed ActigrEheet

5) that is owned and operated by Reclamation. No changes to DCC operational criteria from the
operations described in-D641 and th& SFWS(2008)andNMFS (2009) BiOps are proposed.
Flows into the DCC from the Sacramento River are controlled by twWod®y 30foot radial

gates. When the gates are open, water flows from the Sacramento River through the cross
channel to channels of thmver Mokelumne and San Joaquin Rivers toward the interior Delta.
The DCC operation improves water quality in the interior Delta by improving circulation

patterns of highequality water from the Sacramento River towards Delta diversion facilities.

Reclam#ion operates the DCC in the open position to (1) improve water quality in the interior
Delta, and (2) reduce saltwater intrusion rates in the western Delta. During the late fall, winter,
and spring, the gates are often periodically closed to proteatigtdting salmonids from

entering the interior Delta. In addition, whenever flows in the Sacramento River at Sacramento
reach 20,000 to 25,000 cfs (on a sustained basis), the gates are closed to reduce potential
scouring and flooding that might occur in #tfeannels on the downstream side of the gates.

Flow rates through the gates are determined by Sacramento River stage and are not affected by
export rates in the south Delta. The DCC also serves as a link between the Mokelumne River and
the Sacramento Rivéor small craft. It is used extensively by recreational boaters and anglers
whenever it is open. Because alternative routes around the DCC are quite long, Reclamation tries
to provide adequate notice of DCC closures so boaters may plan for the longsioexcu

Under the PAthe DCC willcontinue to be operated iass now operated under the terms of the
NMFES (2009) BiOpThegateswill be closed if fish are present in October and November, with
closure decisions at that time reached througlexistingreattime operations process described
in Section 3.3,ReatTime Operational Decision Making Proceshe CALSIM Il modéng
assumed DC@perations as required by NMFS (2009) BIRBA Action IV.1.2 by using a
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regression of Sacramento River monthly flaiwVilkins Slough and the number of days in the
month when the daily flow would be greater than 7500 cfs. The latter was assumed to be an
indicator that salmonids would be migrating to the delta. In the modeling,Ja@&GS are closed
for the same numbeff days as Wilkins Slough is estimated to exceed 7500wiag October 1
through December 14, and the gates may be opened ifiilted DRock Slough salinity standard
is violated because of tlyate closure. DC@ates are assumed to be closed during Deeefith
through January 31. February 1 thgb June 15, DC@ates are operated based ca @1
requirements.

3.3.2.5 Operational Criteria for the Suisun Marsh Facilities

The Suisun Marsh facilitiearejointly operated byCVP/SWPandinclude the Suisun Marsh
Salinity Control Gate¢§SMSCG) Roaring River Distribution System (RRO$)orrow Island
Distribution Sysem (MIDS) and Goodyear Slough Outfallo changes to the operations of the
Suisun Marsh facilities from those described inWs~WS(2008)and NMFS(2009)BiOps are
proposed.

3.3.2.5.1 Suisun Marsh Salinity Control Gates

The SMSCG are located on Montezuma Slough about two miles downstream from the
confluence of the Sacramento and San Joaquin Rivers, near Collinsville (Appeni¥ai3.A

Bookfor the Proposed ActiqrSheet 17). Operation of the SMSCG began in October 1988 as
Phase Il of the Plan of Protection for the Suisun Marsh. The objective of SMSCG operation is to
decrease the salinity of the water in Montezuma Slough. The facilggnsm the 46500t

width of Montezuma Slough, consists of a boat lock, a series of three radial gates, and removable
flashboards. The gates control salinity by restricting the flow of higher salinity water from

Grizzly Bay into Montezuma Slough during oraing tides and retaining lower salinity

Sacramento River water from the previous ebb tide. Operation of the gates in this fashion lowers
salinity in Suisun Marsh channels and results in a net movement of water from east to west.

When Delta outflow is lovto moderate and the gates are not operating, tidal flow past the gate is
approximately 5,000 to 6,000 cfs while the net flow is near zero. When operated, flood tide flows

are arrested while ebb tide flows remain in the range of 5,000 to 6,000 cfs. Tlogvnet

Montezuma Slough becomes approximately 2,500 to 2,800 cfs. The Corps of Engineers permit

for operating the SMSCG requires that it be operated between October and May only when

needed to meet Suisun Marsh salinity standards. Historically, theagbe=én operated as early

as October 1, while in some years (e.g., 1996) the gate was not operated at all. When the channel
water salinity decreases sufficiently below the salinity standards or at the end of the control

season, the flashboards are remosed the gates raised to allow unrestricted movement through
Mont ezuma S| ough. Details of annual gate oper
Conditions in Suisun Marsh During WYs 19849 9 2 0 , or the ASuisun Mar s
Progr am Dat adu&danmually by ®WR, Division of Environmental Services.

The approximately 2,800 cfs net flow induced by SMSCG operation is effective at moving the
salinity downstream in Montezuma Slough. Salinity is reduced by roughipamdred percent

at Beldons Lading, and lesser amounts further west along Montezuma Slough. At the same
time, the salinity field in Suisun Bay moves upstream as net Delta outflow (measured nominally
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at Chipps Island) is reduced by gate operation. Net outflow through Carquinez 3iwait is
affected.

The boat lock portion of the gate is held open at all times during SMSCG operation to allow for
continuous salmon passage opportunity. With increased understanding of the effectiveness of the
gates in lowering salinity in Montezuma Slougdljraty standards have been met with less

frequent gate operation, compared to the early years of operations (prior to 2006). For example,
despite very low outflow in fall 2007 and fall 2008, gate operation was not required at all in

2007, and was limitetb 17 days during winter 2008. Assuming no significant, {targ

changes in the drivers mentioned above, this level of operational frequency (10 to 20 days per
year) can generally be expected to continue to meet standards in the future except perftaps duri
the most critical hydrologic conditions and/or other conditions that affect Delta outflow.

3.3.2.5.2 Roaring River Distribution System

The RRDS (Appendix 3.Map Bookfor the Proposed ActigrEheet 17) was constructed during
1979 and 1980 as part of the Initiacilities in the Plan of Protection for the Suisun Marsh. The
system was constructed to provide lower salinity water to 5,000 acres of private and 3,000 acres
of DFG-managed wetlands on Simmons, Hammond, Van Sickle, Wheeler, and Grizzly islands.

The RRDSncludes a 4écre intake pond that supplies water to Roaring River Slough.

Motorized slide gates in Montezuma Slough and flap gates in the pond control flows through the
culverts into the pond. A manually operated flap gate and flashboard riser ard bichie

confluence of Roaring River and Montezuma Slough to allow drainage back into Montezuma
Slough for controlling water levels in the distribution system and for flood protection. DWR

owns and operates this drain gate to ensure the Roaring Rives deesot compromised during
extremely high tides.

Water is diverted through a bank of eightiGbh-diameter culverts equipped with fish screens

into the Roaring River intake pond on high tides to raise the water surface elevation in RRDS
above the adjace managed wetlands. Managed wetlands north and south of the RRDS receive
water, as needed, through publicly and privately owned turnouts on the system.

The intake to the RRDS is screened to prevent entrainment of fish larger than approximately 25
mm. DWRdesigned and installed the screens based on CDFW criteria. The screen is a stationary
vertical screen constructed of continualst stainless steel wedge wire. All screens have-3/32

inch slot openings. To minimize the risk of delta smelt entrainment, RRI2&sion rates are
controlled to maintain an average approach velocity below 0.2 ft/s at the intake fish screen.
Initially, the intake culverts were held at about 20% capacity to meet the velocity criterion at

high tide. Since 1996, the motorized slidgas have been operated remotely to allow hourly
adjustment of gate openings to maximize diversion throughout the tide.

3.3.2.5.3 Morrow Island Distribution System

The MIDS (Appendix 3.AMap Bookfor the Proposed ActiqrEheet 17) was constructed in

1979 and 1980 ithe southwestern Suisun Marsh as part of the Initial Facilities in the Plan of
Protection for the Suisun Marsh. The contractual requirement for Reclamation and DWR is to
provide water to the ownerships so that lands may be managed according to agualved |
management plans. The system was constructed primarily to channel drainage water from the
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adjacent managed wetlands for discharge into Suisun Slough and Grizzly Bay. This approach
increases circulation and reduces salinity in Goodyear Slough.

The MIDSis used yearound, but most intensively from September through June. When
managed wetlands are filling and circulating, water is tidally diverted from Goodyear Slough just
south of Pierce Harbor through threeid8h culverts. Drainage water from Morrdstand is
discharged into Grizzly Bay by way of thelhe Outfall (two 36inch culverts) and into the

mouth of Suisun Slough by way of the lthe Outfall (three 48inch culverts), rather than back

into Goodyear Slough. This helps prevent increasesimtgalue to drainage water discharges

into Goodyear Slough. ThedMne ditch is approximately 1.6 miles in length and theige

ditch is approximately 0.8 miles in length.

3.3.2.5.4 Goodyear Slough Outfall

The Goodyear Slough Outfall (Appendix 3ap Bookfor theProposed ActionSheet 17) was
constructed in 1979 and 1980 as part of the Initial Facilities in the Plan of Protection for the
Suisun Marsh. A channel approximately 69 feet wide was dredged from the south end of
Goodyear Slough to Suisun Bay (about 2,88#)). The excavated material was used for levee
construction. The control structure consists of fouin&® culverts with flap gates on the bay

side. On ebb tides, Goodyear Slough receives watershed runoff from Green Valley Creek and, to
a lesser extensuisun Creek. The system was designed to draw creek flow south into Goodyear
Slough, and thereby reduce salinity, by draining watervesefrom the lower end of Goodyear
Slough into Suisun Bay on the ebb tide. The-mag flap gates at the Outfall closa flood tide
keeping saltier bay water from mixing into the slough. The system creates a small net flow in the
southerly direction overlaid on a larger, bidirectional tidal flow. The system provides lower
salinity water to the wetland managers who fltloeir ponds with Goodyear Slough water.

Another initial facility, the MIDS, diverts from Goodyear Slough and receives lower salinity

water. Since the gates are passively operated (in response to water surface elevation differentials)
there are no operatisrschedules or records. The system is open for free fish movement except
very near the Outfall when flap gates are closed during flood tides.

3.3.2.6 Operational Criteria for the North Bay Aqueduct Intake

The Barker Slough Pumping Plant diverts water from Barlargh into the North Bay

Aqueduct (NBA)for delivery in Napa and Solano Counties. Maximum pumping capacity is 175
cubic feet per second (cfgipeline capacity)During the past few years, daily pumping rates
have ranged between 0 and 140 cfs. The current maximum pumping rate is 140 cfs due to the
physical limitations of the existing pumps. Growth of biofilm in a portion of the pipeline also
limits the NBA abilityto reach its full pumping capacity.

The NBA intake is located approximately 10 miles from the mainstem Sacramento River at the
end of Barker Slough (Appendix 3Map Bookfor the Proposed ActigrEheet 17). Per salmon
screening criteria, each of the ten ABump bays is individually screened with a positive

barrier fish screen consisting of a series of flat, stainless steel, waagpeanels with a slot

width of 3/32 inch. This configuration is designed to exclude fish approximately one inch or
larger frombeing entrained. The bays tied to the two smaller units have an approach velocity of
about 0.2 feet per second (ft/$he larger units were designed for a 0.5 ft/s approach velocity,
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but actual approach velocity about 0.44 ft/s. The screens are routinely cleaned to prevent
excessive head loss, thereby minimizing increased localized approach velocities.

The NBA fish screens are also designed to comply with USFWS criteria for delta smelt
protection (ReclamatioR008, which are likewise protective of longfin smelt. A larval delta

smelt monitoring program occurs each spring in the sloughs near NBA. This monitoring program
is used to trigger NBA export reductions when delta slaplae are nearby.

Delta smelt monitoring was required at Barker Slough under the March 6, 1995 OCAP BiOp.
Starting in 1995, monitoring was required every other day at three sites frerRebidiary

through midJuly, when delta smelt may be present. Ag pf the Interagency Ecological

Program DWR has contracted with DFW to conduct the required monitoring each year since the
BO was i1 ssued. Details about t lelestesurvey and
(http://www.delta.dfg.ca.gov/data/NBABeginning in 2008, the NBA larval sampling was

replaced by an expanded-20n survey (described attp://www.delta.dfg.ca.gov/data/20mm

that has proven to be fairly effective at tracking delta smelt distribution and reducing
entrainment. The expanded survey covers all existing20stations, in addition to a new suite

of stations near the NBA. The expaadsurvey also has an earlier seasonal start and stop date to
focus on the presence of larvae in the Delta. These surveys also collect information on longfin
smelt.

3.3.3 RealTime Operational DecisionMaking Process

The realtime operational decisiemaking praess feattime operation§RTO) allows shor
term(i.e., daily and weeklyadjustments to be made to water operations, within the range of
criteria described iSection 3.3.1lmplementationandSection3.3.2 OperationalCriteria.
RTOwill be implementetb maximize water supply for CVP/SWP, subject to providing the
necessary protections for listed species, through the existing detiaking procesandrelated
technical work teams identified Bection 3.15.2 Groups Involved in Redlime Decision
Making and Information Sharifg

To complement the RTO process, the Action Agencies (DWR and Reclanwaimamgnvene a
separateeal time operations coordination te@RITOCT)that includes representativels o
USFWS, NMFS, CDFW, DWR and ReclamatiobWR and Reclamation also will designatee
representative of the SWBrtractors and one representative of the CVP contractors as
participants on the coordination team in an advisory capdditg.RTCOCT effort will assist

DWR and Reclamatiom fulfill ing their responsibility to inform the SWP and CVP participants
regarding available information and réahe decisions. This coordination effonayalso
periodically review how to enhance or strengthen the sfieatid technical information used to
inform decisioamaking, and how to communicate with the public and other interested parties

The Action Agencies anfish and wildlifeagency representatives will confer with the SWP and
CVP contractor representatives regarding ideas, options and additional funding to enhance the

25The decisiormaking process and technical work teams identified here are provisional and may be subject to
further revision, either through future coordination or as developed through the Collaborative Science and Adaptive
Management Program described acfon 3.4.6

Biological Assessment for the
California WaterFix

July 201

3-106 ICF00237.1!


http://www.delta.dfg.ca.gov/data/NBA
http://www.delta.dfg.ca.gov/data/20mm

Chapter 3Description of the Proposed Acti
Conservation Measur

information available for decisions on RTO. The SWP and CVP contractor representatives will
confer with otheSWP and CVP contractors regarding RIcoordination and decisions. This
RTOCT is intended teupplementhe existing process and teaniis may result in
recommendations being made through the DO&cisiorrmaking will still happen as it

currently dos under the USFWS (2008hd NMFS (2009) BiOps, as outlined in Appendix 1:
Project Description to the NMFS 2009 BiOp where it states (p.28):

AThe process to identify acti on sdegfeeamongr ot ect i
species but follows this general outline: A Fisheries or Operations Technical Team compiles and
assesses current information regarding species, such as stages of reproductive development,
geographic distribution, relative abundance, physiahbltht conditions, then provides a
recommendation to the agency with statutory obligation to enforce protection of the species in
guestion. The agencybds staff and management w
basis for developing, in cooperatizvith Reclamation and DWR, a modification of water

operations that will minimize adverse effects to listed species by the Projects. If the Project
Agencies do not agree with the action, then the fishery agency with the statutory authority will

make a finhdecision on an action that they deem necessary to protect the species. In the event it

is not possible to refine the proposed action in order that it does not violate section 7(a)(2) of the
ESA, the Project and fisheries agencies will reinitiate cortguita

The outcomes of protective actions that are implemented will be monitored and documented, and
this information wil/| i nform future recommend

The operational adjustments made through the RTO presasgly only to the facilities and
activities identified in thd®’A. RTOs are expected to be needed during at least some part of the
year at the north and south Delta diversiand the HORjate The extent to which real time
adjustments that may be made to each parameter related to thesedatihtli be limited by the
criteria and/or ranges set outSection 3.3.20perational Criteria That is, operational
adjustments shall be consistent with the criteria, and within any ranges, establishd®An the
Subsections 3.3.3.North Delta Diverson; 3.3.3.2,South Delta Diversigrand 3.3.3.3Head of

Old River Gateprovide considerations for the re¢ahe operations. Any modifications-tthe
criteria and/or ranges set out in the operating criteria shall occur througtiapeve
managemenrogram and the effects of any such modifications shall be analyyed
Reclamation and DWR, in consultation wiMFS and USFW3o determine iReclamation

and DWR should reinitiateonsultation prior to implementatiomNothing in this section shall

limit the Services ability to make adjustments pursuant to existing BiOps or limit their existing
authorities to exercise discretion pursuant to existing regulations and procedures.

The CVRSWP operators conduct seasonal planning of the-SW#P operations, takg into
account many factors such as the existing regulatory requirements, forecasted hydrology,
contractual demandsic. The operators also consider any recommendations resulting from the
RTO decision making to minimize adverse effects for listed sp@die meeting permit
requirements and contractual obligations for water deliveries.

3.3.3.1 North DeltaDiversion

Operations for North Delta bypass flows will be managed according to the following criteria:
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1 October, November:Minimum bypass flows of 7,000 ctequired aftediverting at the
North Delta intakes

1 December through June Postpulse bypass flow operations will not exceed Level 1
pumping unless specific criteria have been met to incredsevi 2 orLevel 3.If those
criteria are met, operations cproceed as defined ifable3.3-1 andTable3.3-2. The
specific criteria fo transitioning between and among pulse protection, Level 1, Level 2,
and/or Level 3 operations, will be developed and based otimeafish monitoring and
hydrologic/behavioral cueapstreanof and in the DeltaDuring operations, adjustments
are expeted to be made to improve water supply and/or migratory conditions for fish by
making reaitime adjustments to the pumping levatghe north Delta diversion§hese
adjustmentsvill be managed und&TOsas described belaw

1 July, August, September Minimum bypass flows of 5,000 cfequired aftediverting
at thenorth Deltadiversionintakes.

Realtime operations of the north Delta intakes are intended to allow for the project objective of
water diversion while also providing the protection needeadigrating and rearing salmonids.
RTOs will be a key component of NDD operations, and will likely govern operations for the
majority of the December through June salmonid migration period. Under RTOs, the NDD
would be operated within the range of Level3, depending on risk to fish and with

consideration for other factors such as water supply and other Delta conditions, and by
implementing pulse protection periods when primary juvenile winterChinook salmon

migration is occurringPostpulse bypasfiow operations will remain at Level 1 pumping while
juvenile salmonids are migrating through and rearing in the north Delta, unless it is determined
through initial operating studies that an equivalent level of protection can still be provided at
Level 2or 3 pumping. The specific criteria for transitioning between and among pulse
protection, Level 1, Level 2, and/or Level 3 operations, will be based otimeafish

monitoring and hydrologic/ behavioral cues upstream of and in the Delta that will E=isiad
part of the PA6s Coll aborative Sci ®.mBasedoand Ad
the outcome of the studies listed in SectionG3 #formation about appropriate triggers,-off
ramps, and other RTO management of NDD operations wilitegrated into the operations of

the PA. The RTOs will be used to support the successful migration of salmonids past the NDD

and through the Delta, in combination with other operational components of #§e PA

The following operational framework servesasmexamplebased ortherecommendetDD

RTO procesgMarcinkevage and Kundargi 20L& 5-agency technical team -@haired by

NMFS and CDFWwill develop the RTO procedssed on a science plan developed through the
collaborative science process and finadizhrough the adaptive management process prior to
commencement of actual operations of the north Delta facilities.

26 Operations necessary to support Delta rearing of juvenile salmonids will be addressed through the adaptive
management program, due to limited information on rearing flow needs at this time.
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3.3.3.1.1 PulseProtection
1 Afish pulse is defined as catch of Winter-run-sized Chinook salmon in a single day at
a specified locatiofi.

1 Upon initation of fish pulse, operations must reduce to-lewel pumping.

1 Pumping may not exceedw-level pumping fotheduration of fish pulse. A fish pulse
is considered over after®Xonsecutive days with daily wintean-sized Chinook salmon
catch less thaX, at or just downstream of the new intaKes

1 Operations may increase to Level 1 when the fish pulse is over as described in the above
criteria are met.

1 A second fish pulse, if detected using the same definition (catchvaher-run-sized
Chinook salmon in a single day at a specified location), is given the sanrtevieiw
pumping protection as the first pulse if the first pulse occurred bBferembef1]2.
Otherwise, operations remain at Level 1 during the second fish pulse.

1 A maximum of two fish pulses are protected in a year.
1 After protection of pulse(s), pepulse migration protection criteria are imposed.

3.3.3.1.2 PostPulse Migration Protection
1 Postpulse operations must remain at Level 1 until combined catch at all Sacramento
stationsis below X2° for five consecutive days and bypass flows are greater than 20,000
cfs for 15 norconsecutive days (as statedlable3.3-2). If both conditions are at,
operations may transition to Level 2.

1 Operations at Level 2 can remain at Level 2 as long as there is no subsequent fish
migration event detected, in which case operations would revert back to level 1 (see
following two bullets). Provided there are figh migration events detected, operations
must remain at Level 2 until bypass flows are greater than 20,000 cfs for 15 (additional)
nonrconsecutive days (as statedliable3.3-2). If both conditions are met, operations
may transition to Level 3.

1 A fish migration event is defined as catch of ®hinook salmon of any size or run in a
single day at a specific locati#n

1 Upon initiation of a migration event, operatiansist revert back to Level 1 (if not
already there) for migration protection.

27 Triggers will be developed from data provided by monitoring stations.

28 Triggers and the exact date in December will be developed from data provided by monitoring stations. Effects
analysis based on pulse protection period ending Decerfiber 1

29X,1 Speeific durations and triggers will be developed from data provided by monitoring stations.

30X 1 Specific durations and triggers will be developed from data provided by monitoring stations.
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1 Migration protection operations must be maintained at Level 1 until the combined catch
at all Sacramento stations is below%or X3 consecutive days. If this criteria is met,
operations may return to the pragration event level (i.e., Level 2 or Level 3).

3.3.3.2 South Delta Diversions

The south Delta diversions will leanaged under RTO throughout the year based on fish
protection triggers (e.g., salvage density, calendar, species distribution, entrainment risk,
turbidity, and flow basettiggers [Table3.3-3]). Increased restrictions as well as relaxations of
the OMR criteriesoutside of the range definedTable3.3-3 may occuthrough adaptive
managemerds a result of observed physical and biologitrmation. Additionally, RTQwill
also be managed to distribute pumping activities among the three north Delta and two south
Delta intake facilities to maximize both survivallstedfish species in the Delta and water

supply.

Table 3.3-3. Salvage Density Triggers for Old and Middle RiverReal Time Flow Adjustments January 1 to
June 15 (source: National Marine Fisheries Service2011).

First Stage Trigger

(1) Daily CVP/SWPolder juvenile Chinook salméitoss density (fish per TAF) is greater than incidental take li
divided by 2,000 (2% WRJPE + 2,000), with a minimum value of 2.5 fish per taf, or

(2) Daily CVP/SWPolder juvenile Chinook salmon loss is greater than 8 fish per TAF multiplied by volume
exported (in TAF), or

(3) Coleman National Fish Hatchery coded wire tagged latedallChinook salmowr Livingston Stone National
Fish Hatchery codedire tagged winterun Chinook salmorumulative loss is greater than 0.5% fack
surrogate release group, or

(4) Dalily loss of wild steelhead (intact adipose fin) is greater than 8 fish per TAF multiplied by volume expo
TAF).c

Response:

1 Reduceexports to achieve an average net OMR flow3g500 cfs for a minimum of 5 consecutive days.
The 5day running average OMR flows will be no more than 25% more negative than the targeted fl
level at any time during the-d@ay running average period (e.gl,375 cfs average over 5 days).

1 Resumptiorof -5,000 cfs flows is allowed when average daily fish density is less than trigger density
the last 3 days of export reductibReductions are required when any one criterion is met.

Second Stage Trigger

(1) Daily CVP/SWHPolder juvenile Chinook salmon loss density (fish per TAF) is greater than incidental take
divided by 1,000 (2% of WRJPE + 1,000), with a minimum valug éh per TAF, or
(2) Daily CVP/SWPolder juvenile Chinook salmon loss is greater than 12 fish per TAF multiplied by volume
exported (in TAF), or
(3) Daily loss of wild steelhead (intact adipose fin) is greater than 12 fish per TAF multiplied by volume exp
(in TAF).
Response:
1 Reduceexportsto achieve an average net OMR flow-8f500 cfs for a minimum 5 consecutive days.
Resumption 0f5,000 cfs flows is allowed when average daily fish density is less than trigger density
the last 3 days of export reduction. Reductions are requineth any one criterion is met.
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End of Triggers

1 Continue action until June 15 or until average daily water temperature at Mossdale is greater than 1
(22°C) for 7 consecutive days (1 week), whichever is earlier.

Response:
1 If trigger for end of OMRregulation is met, then the restrictions on OMR are lifteedhe remainder of the
water year

2 Salvage density triggers modiBA operations only within the rangpsoposed ifTable3.3-1. Triggers will not be implemented in a manng
that reducewater supplies in amounts greater than modeled outcomes

5 Older juvenile Chinook salmda defined as any Chinook salmon that is above the minimum length for-wint@tinook salmon,
according to the Delta Model leng#t-date table used to assign individuals to race.

¢ Three consecutive days in which g@mbinedoss numbers are below the action triggers are required before the OMR flow reductiong
be relaxed tmo nore negative tharb,000 cfs. A minimum of 5 consecutive days of export reduction are required for the protection of
salmonids under the action. Starting on day 3 of the export curtailment, the level of fish loss must be below thegartd tifig
remainder of the-8lay export reduction to relax the OMR requirements on day 6. Any exceedance of a more conservative trigger reg
5-day OMR action response with the 3 consecutive days of loss monitoring criteria.

TAF = thousand acréeet.

WRJPE = t he c ur-rureOhibhookysamon jovenilerprodutctierr estimate.

3.3.3.3 Head of Old River Gte

Operations for the HOR gate will be managed under RTOs as follows.

1 October 1i November 30": The HOR gate will be closed to coincide with and protect

the D-1641 upstream pulse flow releases and adult salmonid migration as specified in

Table3.3-1. Priority management in these two months is for protectiag for
upstream ngrating adultsalmonids accessing the San Joaquin River tributaries for
spawning

1 January: The initial operating criterion will be to close the gate when juvenile salmonids

are first detected in monitoring. Gate shall remain closed while fish are piesen
subject to RTO for purposes of water quality, stage, and flood control considerations
The agencies will actively explore the implementation of reliable juvenile salmonid
tracking technologyhatmay enable shifting to a more flexible real time ragiag
criterion based on the presence/absendistefifishes.

1 Februaryi June 15th: The gatewill be closed, busubject to RTO for purposes of water
guality, stage, and flood control consideratiofise agencies will actively explore the
implementation of reliable juvenile salmonid tracking technokbgymay enable

shifting to a more flexible real time operating criterion based on the presence/absence of

listedfishes.
1 June 16 to September 30, Decdmer: Operable gates will be open.

1 To reduce downstream flood risks based on current conditiidR, gatewill remain

open if San Joaquin River flow at Vernalis is greater than 10,000 cfs (threshold may be

revised to align with any future flood protectiactions).
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3.3.4 Operation of South Delta Facilities

This section describes how the exiCstW.ndgiBS$duUtoh
Jones Pumping Plant and Tracy Fish Collection Faalityd t h é¢dan&y\® Basnks

Pumping Plant and SkinnBrelta Fish Protective Facilityare operated to minimize the risks of

predation and entrainment of listed species of fish, and how the Clifton Court Forebay is

managed for control of invasive aquatic vegetation. These operations are unchanged from those
described in and regulated by the USFWS (2008) and NMFS (2009) BiOps.

3341 C. W. ABill o Jones Pumping Plant and Tracy

The CVP and SWP use the Sacramento River, San Joaquin River, and Delta channels to

transport water to export pumpingpla s | ocated i n the ds<PBaboli Del t a
five miles north of Tracy, consists of six available pumps. The Jones PP is located at the end of

an eartHined intake channel about 2.5 miles in length. Ateéhrance tdhe intake channel,

louver screens (that are part of the Tracy Fish Collection Facility) intercept fish, which are then
collected, held, and transported by tanker truck to releasevsitesthan 20 km away from the

pumping plants, in the west Delta near the Sacramento/San deaqiiuenceCurrently those

sites include the Emmaton and Delta Base release sites for the CVP, and the Curtis Landing and
Horseshoe Bend release sites for the SWP.

Jones Pumping Plant has a permitted diversion capacity of 4,600 cfs with maximum pumping
rates capable of achieving that capacity.

The Tracy Fish Collection Facilityff FCF)is located in the soutivest portion of the
Sacramentésan Joaquin Delta and uses behavioral barriers consisting of primary louvers and
secondary screens to guide entraifigldl into holding tanks before transport by truck to release
sites within the Delta. The primary louvers are located in the primary channel just downstream of
a trashrack structure. The secondary screens consist of a travelling positive barrier fish scree
The louvers and screens allow water to pass through into the pumping plant but the openings
between the slatsrevent fishwith a body width greater than 2 incifesm passing between

them andedirect them towardne of four bypass entrances alonglthever arraysSmaller

fish, that can pass through the louvers, may be behaviorally redirected by the louver structure.
The louvers perform best at flows low enough to allow fish to behaviorally redirect before they
contact the structure.

There are appromately 52 different species of fish entrained into the TFCF per year; however,
the total numbers are significantly different for the various species salvaged. Also, it is difficult

if not impossible to determine exactly how many safely make it all thetavidne collection

tanks awaiting transport back to the Delta. Hauling trucks used to transport salvaged fish to
release sites inject oxygen and contain an eight parts per thousand salt solution to reduce stress.
The CVP uses two release sites, one on #oeaento River near Horseshoe Bend and the other
on the San Joaquin River immediately upstream of the Antioch Bridge. The transition boxes and
conduits between the louvers and fish screens were rehabilitated during the San Joaquin pulse
period of 2004.
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When south Delta hydraulic conditions allow, and within the original design criteria for the
TFCF, the louvers are operated with thd£85 and NMFS (2009) BiOp objectives of achieving
water approach velocities: for striped bass of approximately 1 fooepend (ft/sfrom May 15
through October 31, and for salmon of approximately 3 ft/s from November 1 through May 14.
Channel velocity criteria are a function of bypass ratios through the facility. Due to changes i
south Delta hydrology and seasonal fish protection regulations over the past twenty years, the
preserdday TFCF is able to meet these conditions approximately 55% of the time.

Fish passing through the facility are sampled at intervals of no less timaim@s every 2

hours when listed fish are present, generally December through June. When listed fish are not
present, sampling intervals are 10 minutes every 2 hours. Fish observed during sampling
intervals are identified by species, measured to forkterxamined for marks or tags, and

placed in the collection facilities for transport by tanker truck to the release sites in the North
Delta away from the pumps. In addition, TFCF personnel are currently required, per the court
order, to monitor for therpsence of spent female delta smelt in anticipation of expanding the
salvage operations to include s2® mm larval delta smelt detection.

CDFW is leading studies of fish survival during the collection, handling, transportation, and
release process, exanmg delta smelt injury, stress, survival, and predation. Thus far it has
presented initial findings at various interagency meetings (Interagency Ecological Program,
Central Valley Fish Facilities Review Team, and American Fisheries Society) showingeteglativ
high survival and low injury. DWR has concurrently been conducting focused studies examining
the release phase of the salvage process including a study examining predation at the point of
release and a study examining injury and survival of delta smeélChinook salmon through the
release pipe. Based on these studies, improvements to release operations and/or facilities,
including improving fishing opportunities in Clifton Court Forebay (§@Feduce ppulations

of predator fish, are being implemented.

CDFW and USFWS evaluated psereen loss and facility/louver efficiency for juvenile and
adult delta smelt at the Skinner Delta Fish Protective Facility. DWR has also condueted pre
screen loss and faciitefficiency studies for steelhead.

3.3.4.2 Harvey O. Banks Pumping Plant and Skinner Delta Fish Protective Facility

SWP facilities in the southern Delta include Clifton Court Forebay, John E. Skinner Delta Fish
Protective Facility (Skinnerand the Banks Pumping Plant (Banks.PP)

1 Clifton Court Forebay will be extensively modified and repurposed under the PA, as
described in Section 32 Clifton Court Forebayhowever, the modifications will not
impact or change operations of the existing Banks and Skinner facilities.

9 Skinner is located west of the CCF, two miles upstream of the Banks PP. Skinner screens
fish away from the pumps thift water into the California Aqueduct. Large fish and
debris are directed away from the facility by a-388t long trash boom. Smaller fish are
diverted from the intake channel into bypasses by a series of metal louvers, while the
main flow of water cotinues through the louvers and towards the pumps. The diverted
fish pass through a secondary system of screens and pipes into seven holding tanks,
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where a suisample is counted and recorded. The salvaged fish are then returned to the
Delta in oxygenatedank trucks.

1 The Banks PP is in the South Delta, about eight miles northwest of Tracy, and marks the
beginning of the California Aqueduct. By means of 11 pumps, including two rated at 375
cfs capacity, five at 1,130 cfs capacity, and four at 1,067 cfitgpidne plant provides
the initial lift of water 244 feet into the California Aqueduct. The nominal capacity of the
Banks Pumping Plant is 10,300 cfs, although Corps permits restanti3#day averages
to 6,680 cfs.

3.3.4.3 Clifton Court Forebay Aquatic Wee@ontrol Program

DWR will apply herbicides or will use mechanical harvesters on -@eeded basis to control

aguatic weeds and algal blooms in CCF. Herbicides may include Komeen®, a chelated copper
herbicide (coppeethylenediamine compleand copper sulfate pentahydrate) and Nautique®, a
copper carbonate compound. These products are used to control algal blooms that can degrade
drinking water quality through tastes and odors and production of algal toxins. Dense growth of
submerged aquatigeeds, predominantlggeria densacan cause severe head loss and pump
cavitation at Banks Pumping Plant when the stems of the rooted plant break free and drift into
the trashracks. This mass of uprooted and broken vegetation essentially forms a wphegtigh

at the trashracks and vertical louver array. The resulting blockage necessitates a reduction in the
pumping rate of water to prevent potential equipment damage through cavitation at the pumps.
Cavitation creates excessive wear and deterioratidmegbump impeller blades. Excessive

floating weed mats also reduce the efficiency of fish salvage at the Skinner Fish Facility.
Ultimately, this all results in a reduction in the volume of water diverted by the SWP. Herbicide
treatments will occur only inuly and August on an as needed basis in the CCF, dependent upon
the level of vegetation biomass in the enclosure.

3.3.4.4 Contra Costa Canal Rock Slough Intake

The CCWD diverts water from the Delta for irrigation and M&I uses under its CVP contract and
under its @vn water right permits and license, issued by SWR@RBisers CCWDb&s wat er
system includes the Mallard Slough, Rock Slough, Old River, and Middle River (on Victoria
Canal) intakes; the Contra Costa Canal and shortcut pipeline; and the Los VaquerosrReservo
The Rock Slough Intake facilities, the Contra Costa Canal, and the shortcut pipeline are owned
by Reclamation, and operated and maintained by CCWD under contract with Reclamation.
Reclamation completed construction of the fish screen at the Rock Shvakgin 2011, and

testing and the transfer of operation and maintenance to CCWD is ongoing. Mallard Slough
Intake, Old River Intake, Middle River Intake, and Los Vaqueros Reservoir are owned and
operated by CCWD. The operation of the Rock Slough intakeluded in the PA; the

operation of the other intakes, and Los Vaqueros Reservoir, are not included in the PA.

The Rock Slough Intake is located about four miles southeast of Oakley, where water flows
through a positive barrier fish screen into theatelned portion of the Contra Costa Canal. The

fish screen at this intake was constructed by Reclamation in accordance with the CVPIA and the
1993 UFWSBIOp for the Los Vaqueros Project to reduce take of fish through entrainment at
the Rock Slough Intak@he Canal connects the fish screen at Rock Slough to Pumping Plant 1,
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approximately four miles to the west. The Canal is elamdd and open to tidal influence for
approximately 3.7 miles from the Rock Slough fish screen. Approximately 0.3 miles@duiad
immediately east (upstream) of Pumping Plant 1 have been encased in concrete pipe, the first
portion of the Contra Costa Canal Encasement Project to be completed. When fully completed,
the Canal Encasement Project will eliminate tidal flows intatheal because the encased
pipeline will be located below the tidal range elevation. Pumping Plant 1 has capacity to pump
up to 350 cfs into the concrelieed portion of the Canal. Diversions at Rock Slough Intake are
typically taken under CVP contract. Wicompletion of the Rock Slough fish screen, CCWD

can divert approximately 30% to 50% of its total annual supply (approximately 127 TAF)
through the Rock Slough Intake depending upon water quality there.

The Rock Slough fish screen has experienced prahlgra current rake cleaning system on the
screens is unable to handle the large amounts of aquatic vegetation that end up on the fish screen
(National Marine Fisheries Servie@15 2). Reclamatioris tesing alternative techology to

improve vegetation removal, an action that NMFS (2@)5asconcludedwill improve screen

efficiency by minimizing theisk of fish entrainment or impingementthe fish screen.

Recl amationébés testing program is expected to
continued operation and maintenance of the fish screen design that is operational when north
Delta diversion operations commence, subject to any constraints inpasesnt to the

ongoing ESA Section 7 consultation on Rock Slough fish screen operations.

3.3.5 Water Transfers

California Water Law and the CVPIA promote water transfers as important water resource
management measures to address water shortages provided certain protections to source areas
and users are incorporated into the water transfer. Parties seeking watersrgenerally

acquire water from sellers who have available contract water and available stored water; sellers
who can pump groundwater instead of using surface water; or sellers who will fallow crops or
substitute a crop that uses less water in oalezduce normal consumptive use of surface
diversions.

Water transfers occur when a water right holder within the SacrarBantdoaquin River

watershed undertakes actions to make water available for transfer. The PA does not address the
upstream operatis and authorizations (e.g., consultations under ESA Section 7) that may be
necessary to make water available for transfer.

Transfers requiring export from the Delta are done at times when pumping and conveyance
capacity at the CVP or SWP export facilitissvailable to move the water. Additionally,

operations to accomplish these transfers must be carried out in coordination with CVP/SWP
operations, such that the capabilities of the projects to exercise their own water rights or to meet
their legal and rgulatory requirements are not diminished or limited in any way. In particular,
parties to the transfer are responsible for providing for any incremental changes in flows required
to protect Delta water quality standards. All transfers will be in accordaititall existing

regulations and requirements.

Purchasers of water for transfers may include Reclamation, CVP contractors, DWR, SWP
entitlement holders, other State and Federal agencies, and other parties. DWR and Reclamation
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have operated water acquisit programs in the past to provide water for environmental
programs and additional supplies to SWP entitlement holders, CVP contractors, and other
parties. Past transfer programs include the following.

1 DWR administered the 1991, 1992, 1994, and 2009 Drowtater Banks and Dry Year
Programs in 2001 and 2002.

1 Water transfers in thBelta watershed.

1T Recl amati on operated a forbearance program
water in the Sacramenttalley to supporiCVPIA instream flows and to augmenater
supplies for CVP contractors south of the Delta and wildlife refuges. Reclamation
administers the CVPIA Water Acquisition Program for Refuge Level 4 supplies and
fishery instream flows.

1 DWR is a signatory to the Yuba River Accord Water Transfer Agesg¢hrough 2025
that provides fish flows on the Yuba River and water supply that is exported at DWR and
Reclamation Delta Facilities. Reclamation may also become a signatory to that agreement
in the future.

1 Reclamation and the San Luis Delfiendota WateAuthority issued a ROD and NOD
for the Longterm Transfers Programhich addressed water transfers from water
agencies in northern California to water agencies south of the SacraGamimaquin
Delta (Delta) and in the San Francisco Bay Area. Watesfieas will occur through
various methods, including, but not limited to, groundwater substitution and cropland
idling, and will include individual and multiyear transfers from 2015 through 2024.

1 Inthe past, CVP contractors and SWP entitlement holdessihdependently acquired
water and arranged for pumping and conveyance through CVP/SWP facilities.

3.3.6 Maintenance of the Facilities

The PA includes the maintenance of the new north Delta facilities (intakes, conveyance facilities,
and appurtenance structurgéle HOR gate, and the south Delta facilities, as described below.
This discussion is provided for informational purposes only; the PA does not seek incidental take
authorization for facilities maintenan¢see Section 3.1.6ake Authorization Requesjed

Accordingly Reclamation will conduct a separate Section 7 consultation addressing facilities
maintenance, if and when such a consultation is necessary.

3.3.6.1 North DeltaDiversions

Appendix 3.B,Conceptual Engineering Report, VolumeSkction 6.3Maintenance
Considerationsdiscusses maintenance needs at the intakes. These include intake dewatering,
sediment removal, debris removal, biofouling, corrosion, and equipment needs.

3.3.6.1.1 Intake Dewatering
The intake structure on the land side of each screen bay graup @reup of 6 fish screens)
will be dewatered by closing the slide gates on the back wall of the intake structure, installing
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bulkheads in guides at the front of the structure, and pumping out the water with a submersible
pump; see Appendix 3.Conceptal Engineering Report, Volume @rawings 15, 16, 17, 19,

and 22, for illustrations of this structure. The intake collector box conduits can be dewatered by
closing the gates on both sides of the flow control sluice gates and flowmeter and pumping out
thewater between the gates. Dewatering could be done to remove accumulated sediment
(described below) or to repair the fish screens.

Intake dewater would likely be disposed by discharge to conveyance, an activity which would
have to potential to affect listeppecies. Any discharge of dewatering waters to surface water
(the Sacramento River) would occur omyaccordance with the terms and conditions of a valid
NPDES permit and any other applicable Central Valley Regional Water Quality Control Board
requiremats

3.3.6.1.2 Sediment Removal

Sediment can bury intakes, reduce intake capability, and force shutdowns for restoration of the
intake. Maintenance sediment removal activities include activities that will occur on the river
side of the fish screens, as well as atés that will occur on the land side of the fish screens.

The former have the potential to affect listed species. They include suction dredging around the
intake structure, and mechanical excavation around intake structures usingatadied
equipmentnd a clamshell dragline. Mechanical excavation will occur behind a floating turbidity
control curtain. These maintenance activities will occur on an approximately annual basis,
depending upon the rates of sediment accumulation.

Sediment will also be anniliadredged from within the sedimentation basins using a barge
mounted suction dredge, will periodically be removed from other piping and conduits within the
facility by dewatering, and will be annually removed from the sediment drying lagoons using
equipnent such as a from@nd loader. Since these activities will occur entirely within the facility,
they have no potential to affect listed species. The accumulated sediment will be tested and
disposed in accordance with the materials reuse provisions of AMBf®sal and Reuse of

Spoils, Reusable Tunnel Material, and Dredged Material

Maintenance dredging will occur only during NMEShd USFWSapproved irwater work

windows. Potential effects to listed species from maintenance dredging will be further
minimized by compliance with terms and conditions issued pursuant to regulatory authorizations
for the dredgingvork. These authorizations typically include a permit fewater work from

the USACE and a water quality certification from @entral Valley Reginal Water Quality

Control Board. Such certifications include provisions minimizing the risk of turbidity,

mobilization of contaminated sediment, or spill of hazardous material (such as diesel fuel).

3.3.6.1.3 Debris Removal

After heavyto-extreme hydrologic events, the intake structures will be visually inspected for
debris. If a large amount of debris has accumuldkeddebris must be removed. Intake screens,
which remove debris from the surface of the water, are maintained by continuous traveling
cleaning mechanisms, or other screen cleaning technology. Cleaning frequency depends on the
debris load.
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A log boom systen will be aligned within the river alongside the intake structure to protect the

fish screens and fish screen cleaning systems from being damaged by large floating debris. Spare
parts for vulnerable portions of the intake structure will be kept availallenimize downtime,

should repairs be needed.

3.3.6.1.4 Biofouling

Biofouling, the accumulation of algae and other biological organisms, could occlude the fish
screens and impair function. A key design provision for intake facilities is that all mechanical
elementgan be moved to the top surface for inspection, cleaning, and repairs. The intake
facilities will have topside gantry crane systems for removal and insertion of screen panels,
tuning baffle assemblies, and bulkheads. All panels will require periodio/ediion pressure
washing. Additionally, screen bay groups will require periodic dewatering (as described above)
for inspection and assessment of biofouling rates. With the prospective invasion of quagga and
zebra mussels into inland waters, screen andMaahing will become more frequent. Coatings

and other deterrents to reduce the need for such maintenance will be investigated during further
facility design. Inwater work is not expected to be necessary to address biofouling, as the
potentially affected guipment is designed for ready removal. However, if needesatar work
would be performed consistent with NMFghd USFWSapproved inwater work windows

3.3.6.1.5 Corrosion

Materials for the intake screens and baffles will consist of plastics and austenitic stainless steels.
Other systems will be constructed of mild steel, provided with protective coatings to preserve the
condition of those buried andlsmerged metals and thereby extend their service lives. Passive
(galvanic) anode systems can also be used for submerged steel elements. Maintenance consists of
repainting coated surfaces and replacing sacrificial (zinc) anodes aysarlintervals.

3.3.6.1.6 Equipment Needs
Operation and maintenance equipment for the intake facilities include the following.

1 A self-contained portable higpressure washer unit to clean fish screen and solid panels,
concrete surfaces, and other surfaces.

1 Submersible pumps for dewatey.

1 A floating work platform for accessing, inspecting, and maintaining the river side of the
facility.

1 A hydraulic suction dredge.

1 A man basket or bridge inspection rig to safely access the front of the intake structure
from the upper deck.

3.3.6.1.7 SedimentatiorBasins and Drying Lagoons

The sedimentation system at each intake will consist of a jetting system in the intake structure
that will resuspend accumulated river sediment through the box conduits to two unlined earthen
sedimentation basins where it willtde out, and then on to four drying lagoons (Appendix 3.C,
Conceptual Engineering Report, Volumehgets 1413, 1821, and 2830; see also Appendix
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3.B, Conceptual Engineering Report, Volumesegction 6.1.2Sedimentation System General
Arrangementfor detailed description of the sedimentation system). Sediment particles larger
than 0.002 mm are expected to be retained (settle out) in the sedimentation basins, while
particles smaller than 0.002 mm (i.e., colloidal particles) will flow through to tireetisystem

to the IF.

At each intake, a bargaounted suction dredge will hydraulically dredge the sedimentation
basins through a dedicated dredge discharge pipeline to 4 drying lagoons. Dredging will occur
annually. Dredged material will be disposedatapproved upland site.

3.3.6.2 Tunnels

Maintenance requirements for the tunnels have not yet been finalized. Some of the critical
considerations include evaluating whether the tunnels need to be taken out of service for
inspection and, if so, how frequently. Tgally, new water conveyance tunnels are inspected at
least every 1@ears for the first 50 years and more frequently thereafter. In addition, the
equipment that the facility owner must put into the tunnel for maintenance needs to be assessed
so that theige of the tunnel access structures can be finalized. Equipment such as trolleys, boats,
harnesses, camera equipment, and communication equipment will need to be described prior to
finalizing shaft design, as will ventilation requirements. As describedealitds anticipated that,
following construction, largeliameter construction shafts will be modified to approximately 20

foot diameter access shafts.

At the time of preparation of this Biological Assessment, the use of remotely operated vehicles
or autmmomous underwater vehicles is being considered for routine inspection, reducing the
number of dewatering events and reserving such efforts for necessary repairs.

3.3.6.3 Intermediate Forebay

The IF embankments will be maintained to control vegetation and rodkngis (odents, such as
muskrat and beaver, have been known to undermine similarly constructed embankments, causing
embankment failure.) Embankments will be repaired in the event of island flooding and
wind/wave action. Maintenance of control structuredamclude roller gates, radial gates, and

stop logs. Maintenance requirements for the spillway will include the removal and disposal of

any debris blocking the outlet culverts.

The majority of easily settled sediments are removed at the sedimentatitndiasach intake

facility (see Section 3.3.6.1%ediment RemovalThe IF provides additional opportunity to

settle sediment. It is anticipated that over ayB@r period, sediments will accumulate to a depth

of approximately 4.1 feet, which is lessithanehalf the height of the overflow weir at the outlet

of the IF. Thus maintenance dredging of the IF is not expected to be necessary during the term of
the proposed action.

3.3.6.4 Clifton Court Forebay and Pumping Plant

The CCF embankments and grounds, iniclgdhe vicinity of the consolidated pumping plant as
well as the NCCF and SCCF, will all be maintained to control of vegetation and rodents (large
rodents, such as muskrat and beaver, have been known to undermine similarly constructed
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embankments, causirgnbankment failure). They will also be subject to embankment repairs in
the event of island flooding and wind/wave action. Maintenance of forebay control structures
could include roller gates, radial gates, and stop logs. Maintenance requirementspdhiag

will include the removal and disposal of any debris blocking the stru®ipeap slope

protection on the wateside of the embankmentsll require periodic maintenance to monitor
andrepair any sloughingn-water work, if needed (e.g. to maain riprap below the ordinary
highwa;sr mark), would be performed during NMF®&d USFWSapproved iavater work
windows'.

The small fraction of sBment passing through the IF is transported through the tunnels to
NCCF. Given the upstream sediment removal and the large storage available at the forebay,
sediment accumulation at NCCF is expected to be minimal over a ewaabperiod, and no
mainterance dredging is expected to be needed during the life of the facility.

3.3.6.5 Connections to Banks and Jones Pumping Plants

Maintenance requirements for the canal will include erosion control, control of vegetation and
rodents, embankment repairs in the evemslahd flooding and wind wave action, and

monitoring of seepage flows. Sediment traps may be constructed bgxmaerating portions of

the channel upstream of the structures where the flow rate will be reduced to allow suspended
sediment to settle at amtrolled location. The sediment traps will be periodically dredged to
remove the trapped sediment.

3.3.6.6 Power Supply and Grid Connections

Three utility grids could supply power to tR& conveyance facilities: Pacific Gas and Electric
Company (PG&E)under the control of the California Independent System Operator), the
Western Area Power Administration (Wesberand/or the Sacrameniunicipal Utility District
(SMUD). The electrical power needed for the conveyance facilities will be procured in time to
support construction and operation of the facilitfasrchased energyay be supplied by

existing generation, or by new generation constructed to support the overall energy portfolio
requirements of the western electric grid. It is unlikely that any new generation will be
constructed solely to provide power to the PA coaveg facilities. It is anticipated the

providers of the three utility grids that supply power to the PA will continue to maintain their
facilities.

3.3.6.7 Head of Old River Gate

For the operable barrier proposed under the PA, maintenance of the gates will occur every 5 to
10 years. Maintenance of the motors, compressors, and control systems will occur annually and
require a service truck.

Each miter or radial gate bay will incledtop log guides and pockets for stop log posts to

facilitate the dewatering of individual bays for inspection and maintenance. Each gate bay will

be inspected annually at the end of the wet season for sediment accumulation. Maintenance
dredging around #hgate will be necessary to clear out sediment deposits. Dredging around the
gates will be conducted using a sealed clamshell dredge. Depending on the rate of sedimentation,
maintenance dredging is likely to occur at intervals of 3 to 5 years, removingneathan 25%
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of the original dredged amount. The timing and duration of maintenance dredging will comply
with the proposeth-water work windowd Spoils will be dried in the areas adjacent to the gate
site. A formal dredging plan with further details on specific maintenance dredging activities will
be developed prior to dredging. Guidelines related to dredging are given in Appendix 3.F,
General Avidance and Minimization MeasureslyIM6 Disposal and Reuse of Spoils, Reusable
Tunnel Material, and Dredged MaterigdMM®6 requires preparation of a sampling and analysis
plan; compliance with relevant NPDES and SWRCB requirements; complianceropitsed
in-water work windows; and other measures intended to minimize risk to listed species.

3.3.6.8 Existing South Delta Export Facilities

The PA will include maintenance of CVP/SWP facilities in the south Delta after the proposed
intakes become operational.

Maintenance means those activities that maintain the capacity and operational features of the
CVP/SWP water diversion and conveyance facilities described above. Maintenance activities
include maintenance of electrical power supply facilities; maintenance as rieeshstire

continued operations; replacement of facility or system components when necessary to maintain
system capacity and operational capabilities; and upgrades and technological improvements of
facilities to maintain system capacity and operationahlgifies, improve system efficiencies,

and reduce operations and maintenance costs.

3.4 Conservation Measures

Conservationmeasure areactions intended tavoid, minimize,and offset effects of the PA on
listed speciesand to provide for theconservatiorand managementhis section describeke
types of effects that require avoidance or minimization, and conservation measures to offset
effects by providing compensatory habitat. This section also summarizes the protection and
restoration required to mekte speciespecificcompensation commitments. The compensation
commitments provided in this section are based on discussions with CDFW, NMFS, and
USFWS and on typical species compensation provided through past Section 7 consultations,
including programmigc BiOps, and taking into account the quality of habitat to be impacted
relative to quality of the proposed compensation areas.

The PA includes a number of activities that are expected to cause few to no effects on listed
species and therefore will notguire compensation. These activities include acquisition and
protection of mitigation lands for listed species of wildlife, the enhancement and management of
protected and restored lands, and monitoring for listed species of fish and wildlife.

The protedbn of land requires no etne-ground action or disturbance and thus has no potential

to adversely affect species. Properly sited land protection will benefit listed species of wildlife by
expanding and connecting existing protected lands. Grassland rauadl p@ol habitats will be
protected to benefit San Joaquin kit fox, California tiger salamander, CaliforAiegged frog,

vernal pool fairy shrimp, and vernal pool tadpole shrimp. For details regarding the siting of lands
that will be protected to befiethese species, see Section 8.ZFerrestrial Species

Conservation
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Enhancement and management, and monitoring on protected and restored lands have potential to
have some minor effects. For example, individuals could be harmed or harassed by managemen
vehicles or personnel. These effects will be minimized through education and training, as
described in Appendix 3.lgeneralAvoidance and Minimization Measurédonitoring will be
performed by qualified biologists. If handling of the species is necessary, this work will be done

by qualified personnel with appropriate scientific collection permits.

Construction associated with the PA (Section @@yveyance Fality Constructior) will result

in the permanent and temporary removal of suitable habitat for listed species. Construction
related effects will be minimized through design, and through avoidance and minimization
measures (Appendix 3.5eneralAvoidance ad Minimization Measurg@sThe water

conveyance facility design has considered and incorporated elements intended to minimize the
total extent of the built facilities footprint, minimize loss of sensitive wildlife habitat, protect
water quality, reduce ne¢ and lighting effects, and reduce the total amount of transmission

lines. In addition, there are commitments to entirely avoid the loss of habitat from certain activity
types. Similarly, a number of operational and design features associated with ihéakew

facilities, and operational features of the PA, have been designed to minimize effects on fish and
their critical habitat. These avoidance and minimization measures, as well as the proposed
compensation for the loss of suitable habitat, are destfdr each species in Section 3.4.
Summary of Restoration féish SpeciesandSection 3.4, Terrestrial Specie€onservation

The conservation measures include compensation for the loss of habitat for listed species that
occurs as a result of restticen actions to be implemented for the mitigation of effects

construction and/or operation of the proposed facildiesisted species and wetlands. These
restoration actions are components of the PA and are intended to meet requirements pursuant to
various laws and regulations including the California Endangered Species Act, the California
Environmental Quality Act, the National Environmental Policy Act, and the Clean Water Act.

All lands protected as compensation for effects on habitat will be owrfed title or through
conservation easements, or will be included in approved conservation banks. All such lands will
be protected and maintained, in the manner described in this section, in perpetuity. The methods
for quantifying loss of listed speciealfitat from restoration activities are described in Appendix
6.B, Terrestrial EffectsAnalysis Methods

This biological assessment does not request take authorization for construction and maintenance
of habitat restoration sites; such authorization walsbught, as needed, during the siting, design,
and permitting work for each restoration s(gee Section 3.1.6ake Authorization Requesjed

The approximate location of the restoration sites is described for each species below. For each
species, a tectical team consisting of representatives from Reclamation, NMFS, USFWS, DWR
and CDFW will be established to develop siting, design, and performance criteria for the needed
habitat restoration. This group will work collaboratively to select the most baoalibgi

appropriate and cofffective restoration site(s), design the restoration plan, set performance
criteria, and develop the restoration unit management plan for the site(s).

3.4.1 Restoration and Protection SiteManagement Plans

DWR, as project applicanyill prepare and implemertmanagement plan f@ach listed
species habitat restoration and protection di@nagement plansay be foran individualparcel
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or for multiple parcelsthat share common management neBéslamation and DWRill

conduct surveys to collect the information necessary to assess the ecological condition and
function of conserved species habitats and supporting ecosystem proaeddased on the
results, will identify actions necessary to achievedisired hhitat condition at each site

Management plans will be prepared in collaboration @B#W, NMFS, and USFWS,

consistent with their authoritgnd submitted to those agencies for approval wihjears of the
acquisitionof eachsite This schedule is degied to allow time for site inventories and

identification of appropriate management techniques. During the interim period, management of
thesitewill occur using best practices and based on successful management at the same site prior
to acquisition or Ased on management at other similar sites. The plans will be working

documents that are updated and revised as needed to incorporate new accgugiiolesfor

coverage undehe samenanagement plaand to documerthanges in management approach

that ave been agreed to by Reclamation, DWR, and the appropriate wildlife agency or agencies
(CDFW, NMFS, and USFWS), consistent with their authority

Eachmanagement plan will include, but not be limited to, descriptions of the following
elements.

1 The speciespecific objectives to be achieved with management of each site covered by
the plan.

1 Baseline ecological conditions (e.g., habitat maps, assessnisted$pecies habitat
functions, occurrence tistedspeciesand other native wildlife species, vegaiat
structure and composition, assessment of nonnative species abundance and effect on
habitat functions, occurrence and extent of nonnative species).

1 Vegetation management actions that bemafiuiralcommunities anéisted species and
reduce fuel loadss appropriate, and that are necessary to achieve the management plan
objectives.

1 If applicable, a fire management plan developed in coordination with the appropriate
agencies and, to the extent practicable, consistent with achieving the management plan
objectives.

M Infrastructure, hazards, and easements.

=

Existing and adjacent land uses and management practices and their relatiolinstbigh to
species habitat functions.

Applicable permit terms and conditions.
Terms and conditions of conservation easemehen applicable.

Management actions and schedules.

= == =4 =

Monitoring requirements and schedules.
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Established data acquisition and analysis protocols.

Established data and report preservation, indexing, and repository protocols.

= =2 =2

Adaptive management approach.
1 Any other information relevant to management of the preserved parcels.

Management plans will be periodically updated to incorporate changes in maintenance,
management, and monitoring requirements as they may occur.

Based on the assessment of existing site tiondi(e.g., soils, hydrology, vegetation, occurrence
of listedspecies) and site constraints (e.g., location and size), and depending on biological
objectives of theestoration sitesmanagement plans will specify measures for enhancing and
maintaining labitat as appropriate.

3.4.2 Conservation Banking

To provide protection and restoration in a timely manner without incurring temporal loss of
listed species habitat, DWR may use existing conservation banks, establish its own conservation
banks, or provide habit@rotection/restoration in advance of anticipated impacts.

DWR may opt to use existing conservation banks to meet its mitigation needs for listed species.
An example is the Mountain House Conservation Bank in eastern Alameda County. This bank
has availald conservation credits for San Joaquin kit fox, California tiger salamander, California
redlegged frog, and vernal pool fairy shrimp; and the PA is in the service area for this bank for
all four species. However, no approved conservation banks in tba actia could address the
needs ofistedspecies of fish.

DWR may also opt to create its own conservation banks, subject to conclusion of appropriate
agreements with USFWS (noting that no such banks are included in the PA and no such
agreements have yeedn concluded). If such banks are operational at the time impacts accrue
under the PA, DWR may then use bank credits to mitigate for impacts incurred under the PA.
Protection and restoration of grasslands, riparian woodlands, and nontidal wetlands may be
suitable subjects for this approach.

3.4.3 Summary of Restoration for Fish Species

Similarto the listed species of wildlife, the precise siting of parcels used to achieve habitat
restoration for listed species of fish has yet to be determimednsequence, ibiological
assessment does not seek take coverage for the performance of habitat restoration; rather,
restoration sites will be subject to sgpecific ESA Section 7 consultation prior to performance
of restoration. The following descriptisof restoationactions offsetting effects to listed fish
specieshowever, describes in general terms how and where restonallidre sited and
constructed.

Given species occurrence locations and habitat requirements, the regions where restoration is
likely to occur can be generally defined. Impact maximums have been determined for each
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species and summarizedTiable3.4-1. The conservation measures provide for the restoration of
suitable habitat for Delta Smelt, Chinook salmon, steelhead, and green sturgeon.

The PAwill occur, and its effectwill be expressed, within designated critical habitat for each of
the fish spe@s, which encompasses waters throughout the entire legal Delta. The primary loss of
habitatwill occur in and around the proposed NDD. DWR and/or Reclamation will develop the
siting and design of each individual tidal and channel margin restoration rssisteat with the
performance standards set by FWS and/or NMFS; final selection of restoration sites will be
subject to NMFS and FWS concurrence as applicable. Each restoration site will be managed in
accordance with a sHgpecific management plan, as clésed in Section 3.4. Restoratiorand
ProtectionSite Management Plans

Table3.4-1 relies on the analyses presented in Chapters 5 and 6 pertaining to the permanent and
temporary construction and operation effects on fish habitat. A GIS analysis was used to
determine the aeage of effect for each structure, including areas located in designated critical
habitat that could be affected by placement of permanemaier structures, and the temporary
areas of effect (i.e., areas thall only be affected during constructiortiaties; although all

Delta Smelt habitat impacts are considered permanent because they are typiaathual fish.)
Although therewill be dredging and other constructicriated disturbances in the Clifton Court
Forebay, it is not considered critidabitat for any of the species, and the AMMs associated

with constructiorwill minimize effects.
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Maximum Direct Impacts

Resource Location of Impact Total Impacts Mitigation Total Compensation, Restoratiorby Total Compensation, Potential Location of Proposed
P Permanent Temporary Ratio Impact Area Restoration Restoration
Chinook salmon and CCV steelhead
Channelmargin Construction.02 operations: 0 (occur within same Sacramento River, Steamboat and Sutt
habitat North Delta Diversions 0 ;12 » OP ' footprint as permanent 31 4.3 4.3 miles Sloughs, or other areas agreed to by NM
(linear miles) ' impacts) and CDFW
North Delta Diversions 6.6 20.1 3:1 80.1 Sherman Island, North Delt8puth Delta,
Tidaj perennial Head of Old Rivex 29 0 31 75 154 8acres or other areas agreed to by NMFS an
habitat (acres) - CDFW, commiserate to area of specifig
Barge Landings 224 0 31 67.2 effect
Green sturgeon
dal I North Delta Diversions 6.6 20.1 3:1 80.1 H and H Del N
Tidal perennial - ; Sherman Island, North Deltar other area
habitat (acres) Head of Old River 2.9 0 31 7.5 154.8 acres agreed to by NMFS and CDFW
Barge Landings 22.4 0 31 67.2
Delta smelt
North Delta Diversions (intake + win
Shallow water habita wall transitions + 1,000 feet .13
X 5.6 5:1 28
(acres) downstream suspended sedimen
effect) . .
All impacts are considered . J
permanent to delta smelt O_V'3f3" 11, rﬁzgtice:eszg V\{)hégtﬁgssv%?r‘ Sherman Island, Cache Slough, North D
because of with 3:1 for y P or othe areas agreed to by USFWS an

Shallow water critical
habitat (acres)

Critical habitat near North Delta
Diversion$

245 (of which 36 is sandy beac
spawning habitat)

cycle

Tidal perennial

Head of Old Rivey

2.9

habitat (acres)

Barge Landings

22.4

predominantly ongear life

sandy beach

245 (of which 108 acremust be sand
beach spawning habitat)

spawning
habitat
3:1 7.5
3:1 67.2

habitat, and 74.7 acres must G
tidal perennial habitat)

CDFW

g N W NP

sediment; these acreages are already accounted for with the direct impact from the NDD.

For purposes of estimating impacts of proposed restoration, it was assumed restoration will occur on the SacramentotfRiver Steaumboat Sloughs.
The impacts of the temporary rock barrier have been mitigated, and therefore approximately @fSrapees is not assigned to the PA.
The 5:1 mitigation ratio assumeswater work in June; should work not occur in June, the ratio will be 3:1. This may vary by intake.
The mitigation is for potential reduced access to shallow water chititdtiat because of the higher shoreline velocities expected from the NDD.
The 245 acres estimate is base®68 total acres from downstream end of intake 53toelet bridge Sacramento, minuke footprint ofthe thredntakes + wing wall transitionsnd associated iwater work during constructiof3.7 acres) + acreage 1000 feet downstream of intakes 2 and 3 (1.decaese of suspended
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Chapter 3. Description of the Proposed Ac
Conveyance Facility Construct

3.4.3.1 Chinook Salmon and CCV Steelhead

3.4.3.1.1 Avoidance and Minimization Measures

AMMs that will be implemented to avoid or minimize effects on Chinook salmon and steelhead
are detailed in Appendix 3.l5eneral Avoidance and Minimization Measyr&sd are

summarized imMable3.2-2. General AMMs specificallgpplicable to Chinook salmon and CCV
steelhead include AMMs 1 to 10, AMM14, AMM15, and AMMFurthermore, irwater

activities associated with the proposed action will, as described in SectiGor8:2yance

Facility Construction comply with the proposed-water work windows In addition, the

following speciesspecific avoidance and minimization measure will be implemented to
minimize the potential for adversdedts on Chinook salmon and CCV steelhead.

3.4.3.1.1.1 Nonphysical Fish Barrier at Georgiana Slough

Installation and seasonal operation of nonphysical barriers are hypothesized to improve survival
of juvenile salmonids migrating downstream by guiding fish into cHannevhich they

experience lower mortality rates (Welton et al. 2(8@wen et al. 201;2Bowen and Barl2012;

Perry et al. 2014California Department of Water Resources 2Q12he need to reduce juvenile
salmonid entry into the interior Delta waecognized in the NMFS BiOp (2009a, 20.1dhich
requires that engineering solutions be investigated to achieve a redo@mrainment and that

an approach be implemented if a NM&fproved solutiorsiidentified by the process outlined

in NMFS (2009a)Like other CVP/SWP operations, operation of any implemented engineering
solution will be governed by the 2009 NMFS and 2008 USFWS biological opinions until this
proposed action is operational; at thatd, the operations of any barrier will be governed by the
biological opinion(s) issued for this biological assessment. This AMM does not directly offset
the effect of the operation of the NDD (that is, it does not reduce the extent of harm to fish that
pass the NDD). However, it is expected to provide a higher probability of survival for fish that
pass the NDD and encounter the Sacramento feergiana Slough junction since the reduced
Sacramento River flows that result from the operation of the NDWénatease the potential

for entrainment into Georgiana Slough.

Since 2011, DWR has been testing various engineering solutions in the Sacramento River at
Georgiana Slough. Two types of structures have been tested at this location and are considered
options for this AMM. The first is tue nonphysical barrighatfunctions by inducing

behavioral aversion to a noxious stimulus, e.g., visual or auditory deterrents (Noatch and Suski
2012. In 2011 and 2012 DWHested aBioAcoustic Fish Fence (BABFwhich employs a three
component system comprising an acoustic deterrent within a bubble curtain that is illuminated by
flashing strobe lightsThe second type of stcture, a floating fish guidance structure (FFGS),

was tested in 2014. Though not a true nonphysical baetause the structure contains

physical screenghe structure induces behavioral aversion wéskeentially all thélow

maintains its direction.

Because the design of the barrier associated with the PA has not yet been determined,
construction of the barrier is not included in the PA and will instead be a separate Section 7
consultation, as required by NMFS (2009a) RPA 1V.1.3, completed pribe tmitiation of

NDD operations (e.g., a Corps permit for installation and removal of the barrier will provide a
future Federal nexus requiring consultation). At that time, the results of the investigations of
various engineering solutions as requirgdhiee NMFS BiOp (2009a, 2011) are expected to be
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adequate to develop a proposal for barrier design, seasonal installation and removal, and detailed,
designspecific protocols for operation. These design and operation specifics will be detailed in a
biological assessment supporting what is expected to be a formal consultation.

In 2011 and 2012DWR began tcstudythe effectiveness & BAFF at the Georgiana Slough
Sacramento Rivgunctionin preventing outmigrating juvenile Chinook salmon from entering
Georgiana Slough (California Department of Water Resources 2012b; Perry et al. 12044

type of nonphysical barrier has shown promising results luh $ieidies at other locations such as

a field experiment on Atlantic salmo8dIlmo salay smolts in the River Frome, UK (Welton et

al. 2003. For the studies at the Georgiana Slough junctippraimately 1,500 acatically

tagged juvenile late faltun Chinook salmon produced at the Coleman National Fish Hatchery
(and, in 2012, approximately 300 steelheadje released into the Sacramento River upstream

of Georgiana Slough and their downstream migrations pastAR€ Bnd divergence with
Georgiana Slough were monitored (California Department of Water Resources 2012b; Perry et
al. 2014. During the 2011 study ped, the percentage of salmon smekssing the junction

that were entrained intGeorgiana Slougtvas reducedrom 22.1% (barrier off) to 7.4% (barrier
on)due to implementation of the barrigalifornia Department of Water Resources 2012b;

Perry et al2014). This improvement produced an overall efficiency rate of 90.8%; that is, 90.8%
of fish that entered the area when the barrier was on exitechijwiog down the Sacramento
River. There was some indication that the behavior and movement patterns of juvenile salmon
were influenced by the high river flows that occurred in spring 2011. However, at high (> 0.25
meter per second) and low (< 0.25 mgter second) acrossarrier velocities, BAFF operations
resulted in statistically significant increases in overall efficiency for juvenile salmon.

A second evaluation of the BAFF system at this location in 281h2uch drier year than 2011,
showed somewh&bwer fish exclusion rates into Georgiana Slaugaring the 202 study
period, the percentage of salmon smp#ssing the junction that were entrained @&orgiana
Sloughwas reducedrom 24.2%6 (barrier off) tol1.8% (barrier ondue to implementatioaf the
barrier, with a similar reduction for steelhead (26.4% to 11 (&alifornia Department of Water
Resources 2@). This lower rate may be because of tia¢ablylower river flowconditions in
2012 compared to 2011 (California Department of Water Resourcgs 201

Perry et al. (2014observed that fish more distane(, across the channel) from the BAFF were
less likely to be entrained into Georgiana Slough than those closer to the BAFF as they passed
the slough, suggesting that guiding fish further away from the Georgiana Slough entrance would
reduce entrainment into tiséough. In essence, fish on the Georgiana Slough side of the critical
streakline (the streamwise division of flow vectors entering each channel, or the location in the
channel cross section where the parcels of water entering Georgiana Slough or ramé#ieing
Sacramento River separate) have a higher probability of entering Georgiana 8iounghicing

a behavioral aversion to barrier stimdtie BAFF increases the likelihood that fish remain on the
Sacramento River side of the critical streaklWath this understanding, in 2014 DWR began a
study of theeffectiveness of a floating fish guidance structure at Georgiana Slough (California
Department of Water Resources 2DIhis structuraises steel panels suspended from floats to
change water currents so that fish are guided towards the center of the river (away from the
entrance to Georgiana Slough), budoes not substantially change the amount of water entering
the slough. Studies diis technology in other locations have found it to be successful for

guiding fish toward more desirable routes, e.g., at the Lower Granite Dam on the Snake River,
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Washington (Adams et al. 2001, as cited by Schilt 200%is technology i€onsidereds a
potentialdesign for this AMMbecause the large majority of flow does not change its destination;
as with the BAFF, the t r u c t u r is @ keeppfishromp thesSacramento River side of the
critical streakline.The results from the study of the FFGS are not yet available.

The uncertainties regarding the effectiveness of nonphysical barrierslistedbpecies, and at
different flow rates, are continuing to be evaluated. While the respgmnjuvenile hatchery

origin late fall run Chinook salmon to the nonphysical barrier at Georgiana Slough appears
positive, it does not necessarily reflect the response of other salmonids, particularly the smaller
wild-origin winterrun (California Depanent of Water Resources 20)2md springrun

Chinook salmorand younegpf-the-year fallrun Chinook salman

Given the uncertainty of the structure design, the nascent science behirfddtieesiess of any
design at this location, and the lack of availability of FFGS results, the PA assumes that the
operation of this AMM will provide a similar reduction in entrainment as was observed during
the low flow conditions of 2012.

3.4.3.1.2 Restoration Actbns

The PA includes restoration #64.8acres of tidaperenniahabitat suitable for Chinook salmon
and steelhead and3miles of channel margin habittt offset permanent and temporary losses
of migration and rearing habitat

3.4.3.1.2.1 Tidal Perennial Habitat Restoration
ThePA includes 154.8acres of tidaperennial habitatestoration to offsetffects on salmonid
rearing and migration habitas shown inmrable3.4-1.

Tidal perennial habitat restoratiite selection and desigvill occur in coordination with

CDFW, USFWS and NMFS. Restoration will primarily occur through breaching or setback of
levees, thereby restoring tidal fluctuation to land parcels currently isolated behind those levees.
Factorsto be considered when evaluatisiges for potential location and desigrtidal perennial
habitatrestoration includ¢éhe potential to create smalf{and 29 order)dendritic tidal channels
(channels that end in the upper marsinyearing(Fresh 200§ tidal freshwater sloughsith

rich production of such inseccas chironomid (midge) larvderackish marshes with emergent
vegetation providing insect larvaeysids, and epibenthic amphipodsid operwater habitats

with drifting insects, zooplankton sl as crab larvae, pelagic copepods, and larva(@sinn

2005)

Shallow subtidal areas in large portions of the Delta support extensive beds of nonnative
submerged aquatic vegetati®A\V) that adversely affect listed species of fish (Nobriga et al.
2005 Brown and Michniuk 2007Grimaldo et al. 2012 In other portims of the Delta, shallow
subtidal areas provide suitable habitat for native species, such as Delta Smelt in the Liberty
Island/Cache Slough area, and do not promote the growth of nonnative SAV (Nobriga et al.
2005 McLain and Castillo 2009Tidal perennial habitat restorati@s not intended to restore

large areas of shallow subtidal aquatic habitat, which would collaterally create habitat for
nonnative predators; rathahallow subtidal aquatic habitat restorati®proposedn association
with tidal habitat whichwill provide more heterogeneity and support pelagic habitat adjacent to
emergent wetlandAdditionally, bench habitatsill be incorporated into site selectiand
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design to provide added specific benefits to salmomsiash as shallowvater foraging and
refuge habitatTidal perennial habitatestoratiorwill be sited inconsultation with NMFS,
USFWS, and CDFW, within areas of the Delta appropriate for affgettfects of the PA

Where practicable and appropriate, portions of restoration sites will be raised to elevations that
will support tidal marsh vegetation followihgveebreaching. Depending on the degree of
subsidence and location, lands may be et/ grading higher elevations to fill subsided

areas, importing clean dredged or fill material from other locations, or planting tules or other
appropriate vegetation to raise elevations in shallowly subsided areas over time through organic
material accmulation (Ingebritsen et al. 20p&urface grading wiltreatea shallow elevation
gradient from the marsh plain to the upland transition habitat. Based on assessments of local
hydrodynamic conditions, sedimeanansport, and topography, restoration activities may be
designed and implemented in a manner that accelerates the development of tidal channels within
restored marsh plains. Following reintroduction of tidal exchange, tidal marsh vegetation is
expected testablish and maintain itself naturally at suitable elevations relative to the tidal range.
Depending on sitgpecific conditions and monitoring results, patches of native emergent
vegetation may be planted to accelerate the establishment of nativevegesition on restored
marsh plain surfaces. A conceptual illustration of restored pgiel@nnial habitais presented in
Figure3.4-1.

A technical teantonsisting of representatives from Reclamation, NMFS, USFWS, DWR and
CDFW will be established to develop siting, design, and performance criteria fopeiaadnial
habitatrestoration. This group will work collaboratively to select the most biologically
appropriate and caofffective restoration site(s), design tiestoration plan, set performance
criteria, and develop the restoration unit management plan for the site(s).

Completion of construction at each site will precddecorrespondingmpacts associated with
conveyance facility constructiofull compliance wth the conservation measures in this
biological assessment will be based on performance of the completed site consistent with the
success criteria stated in the sfeecific design documents, as demonstrated in reports to be
provided toCDFW,USFWS and IMFS by Reclamation.

General AMMs described in Appendix 3deneral Avoidance and Minimization Measuvnal
be implemented during tidal restoration construction. General AMMs applicable to tidal
restoration work includdMMs 1 to 10, AMM14, AMM15, and AMM.7.

Construction of tidaperennial habitatestoratiorcould affectsalmonidsby potential spills of
construction equipment fluids; increased turbidity; increased exposure to methylmercury,
pesticides and other contaminants when upland soils are indndateincreased exposure to
contaminants from disturbed aquatic sediments. However, these efiiédies temporary and
will be offset by the longerm benefits of the restored habfany sites so contaminated as to
produce contrary results will be deedhunsuitable for restoratian)

Actions to be taken duringstoratiorare expected tmclude prebreach management of the
restoration site to promote desirable vegetation and elevations within the restoration area and
levee maintenance, improvementyedesign. This may require substantial earthwork outside
but adjacent to tidal and other aquatic environments. Levee breaahimgquire removing
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levee materials from within and adjacent to tidal and other aquatic habé&aée breachingyill
entail n-water work using construction equipment such as bulldozers and backhoesyatgrin
work will be performed during an-water work windowto beapproved byCDFW,NMFS and
USFWS.Removed leveeaterialswill be placed on the remaining levee sectioregqd within
the restoration arear hauled to disposal areareviously approved by CDFW, NMFS and
USFWS Constructiorattidal habitat restoratiositesis expectedo involve the following
activities.

1 Excavating channels to encourage the developnfesihgous, higkdensity dendritic
channel networks within restored marsh plain.

1 Modifying ditches, cuts, and levees to encourage more natural tidal circulation and better
flood conveyance based on local hydrology.

1 Removalor breachingf existing leveesroembankments or creation of new structures to
allow restoration to take place while protecting adjacent land.

1 Prior to breaching, recontouring the surface to maximize the extent of surface elevation
suitable for establigshent of tidal marsh vegetatiday scalping higher elevation land to
provide fill for placement on subsided laridgaise surface elevations.

1 Prior to breaching, importing dredge or fitlaterialand placing it in shallowly subsided
areas to raise ground surface elevations to a levabseifor establishment of tidal marsh
vegetation.

1 Tidal habitat restored adjacent to farmed lands may require construction of dikes to
maintain those land uses.

3.4.3.1.2.2 Channel Margin Habitat Restoration

The PA includes 4.Bnear miles of channel margnestoratiorto offseteffects on salmonid
rearing and migration habitaaused by the reduction in frequency of inundation of existing
restored benches and habitat loss due ttNibB. The proposed compensation is based on GIS
analysisof the permanent artdmporary footprint for the NDCand a review of the magnitude
of change for theelect benches in the analysis. GIS was used to determine the acreage of effect
for each structure, including areas located in designated critical habitat that could teel &ffec
placement of permanentimater structures as well as the temporary areas of efieet.
constructiorrelated portion reflects the footprint of the combined three NRBG(/ linear feet,

or 1.02 mile}, including their association wing wall transitis The operationselated portion
reflects potentially less frequent inundation of riparian benches because of NDD water
diversions. The total linear extentrgbarian bencleffects (2,212 feet, or 0.42 miles) was
derived as follows, based on the great#fferences between NAA and PA from the analysis
presented in Section 5.4.1.3.1.2.2. Dperational Effectsin Chapter 5Effects Analysis for
Chinook Salmon, Central Valley Steelhead, Green Sturgeon, and Killer:Whale

1 29% lower riparian bench inunda index under PA in the Sacramento River from
Sutter Steamboat sloughs to Rio Vista (1,685 feet of bench)xQLZBB5 = 489 feet;
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1 24% lower riparian bench inundation index under PA in the Sacramento River below the
NDD to Sutter/Steamboat sloughs (3 d8et of bench): 0.24 3,037 = 729 feet;

1 19% lower riparian bench inundation index under PA in Sutter/Steamboat Sloughs (5,235
feet of bench): 0.18 5,235 = 995 feet.

Channel margin restorationll be acomplishedoy improving channel geometry and restoring
riparian, marsh, and mudflat habitats on the water side of levees along channels that provide
rearing and outmigration habitat for juvenile salmonsgisiilar to what is currently done by the
USACE andothers when implementing levee improveme@isannel margin enhancements
associated with federal project levees will not be implemented on the levee, but rather on
benches to the waterward side of such levees, and flood conveyance will be maintained as
designed.Channel margin enhancements associated with federal project levees may require
permission from USACE in accordance with USACE's authority under the Rivers and Harbors
Act (33 USC Section 408) and USACE levee vegetation poAicgordingly, sites fothe

channel margin enhancements have not yet been determined, but they will be sited within the
action area at locations along thacramento River, Steamboat and Sutter Sloughs, or in other
areas subject to approval by NMFS and CDEW.behalf of the @te of California, DWR and

the Central Valley Flood Protection Board are in coordination with USACE to minimize issues
and identify a pathway for compliance. Any such enhancemeihtbe designed, constructed,

and maintained to ensure no reduction ingreniince of the federal flood projetinear miles

of enhancement will be measured along one side of a given channel segment (e.qg., if both sides
of a channelvereenhanced for a length of 1 mile, this would account for a total of 2 miles of
channel margin enhancement).

Chinook salmorand steelheadse channel margin habitat for rearing and protection from
predatorsand the primary purpose of channel margin habéstoratioris to offset shoreline

effects caused by permanent habitat remdd@detation along channel margins contributes

woody material, both instream and on channel banks, which increases instream cover for fish and
enhances habitat for western pdadle. Channel margin habitat is expected to provide rearing
habitat andmprove conditions alongnportantmigration corridors by providing increased

habitat complexity, overhead andwater cover, and prey resourceslisted species dish.

This canservation measure is intended to increase habitat diversity and complexity, provide long
term nutrient storage and substrate for aquatic macroinvertebrates, moderate flow disturbances,
increase retention of leaf litter, and provide refuge for fish durigh flows.Channel margin

habitatis expected to increase rearing habitat for Chinook salmon fry in particular, through
enhancement and creation of additional shalater habitat that will provide foraging

opportunities and refuge from unfavorable hydicaconditions and predation.

Channel margin enhancement will be achieved by implementinrgsetgfic projects. The
following habitat suitabilityfactors will be considered when evaluating sites for potential
location and design of enhanced chamnatgins.

1 Existing poor habitat quality and biological performancdifted species dish
combined with extensive occurrencdisfed species dish.
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1 Locations where migrating salmon and steelhead are likely to require rest during high
flows.

1 The lengh of channel margin that can be practicably enhanced and the distance between
enhanced areathére may be a tradeoff between enhancing multiple shorter reaches that
have less distance between them and enhancing relatively few longer reaches with greater
distances between them).

1 The potential for native riparian plantings to augment breeding and foraging habitat for
listed species usingparianhabitat such as Swai nsonbiled hawk, w
cuckoo, tricolored blackbirdyr riparian brush rabbiin proximity to known occurrences.

1 The potential crossectional profile of enhanced channels (elevation of habitat,
topographic diversity, width, variability in edge and bench surfaces, depth, and slope).

1 The potential amount and distribution of instaleolody debris along enhanced channel
margins.

1 The extent of shaded riverine aquatic overstory and understory vegetative cover needed
to provide future input of large woody debris.

A technical team consisting of representatives from Reclamation, NMFS, USPWIS and

CDFW will be established to develop siting, design, and performance criteria for channel margin
restoration. This group will work collaboratively to select the most biologically appropriate and
costkffective restoration site(s), design the restion plan, set performance criteria, and

develop the restoration unit management plan for the site(s).

Prior to channel margin enhancement construction (tite@ground activities that will put the
channel margin enhancements in place) for each projesgaratory actionsill include

interagency coordination, feasibility evaluations, site acquisition, development-spsdiic

plars, and environmental compliam€ompletion of construction at each site will precéde
correspondingmpacts associad with conveyance facility construction, but full compliance

with the conservation measures in this biological assessment will be based on performance of the
completed site consistent with the success criteria stated in tspsdiéic design documentas
demonstrated in reports to be provide€FW, USFWS and NMFS by Reclamation.

GeneralAMMs described imAppendix 3.F General Avoidance and Minimization Measuvab
be implementedandanin-water work windowsubject to approval by CDFW, USFWS and
NMFS will be observedduring implementation of channel margin enhancent@enteral
AMMs applicable tachannel margin enhancemewdrk include AMMs 1 tal0, AMM 14,

AMM 15, and AMML7. After construction, each projecilihbe monitored and adaptively
managed to ensure that the success criteria outlined in thepsitdic restoration plan are met.

Channel margin enhancement actions are expected to be performed in the following manner.

1 Use large mechanized equipmenp(ctally, a trackhoe) to remove riprap from channel
margins.
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1 Use grading equipment such as trackhoes and bulldozers to modify the channel margin
side of levees or setback levees to create low floodplain benches with variable surface
elevations that createydrodynamic complexity and support emergent vegetation.

1 Use construction equipment such as trackhoes, bulldozers and cranes to install large
woody material (e.g., tree trunks and stumps) into constructed low benches or into
existing riprapped levees toqvide physical complexity.

1 Use personnel and small powered equipment such -asauffvehicles (ORVo plant
riparian and emergent wetland vegetation on created benches.

3.4.3.1.3 South DeltaHabitat Restoration

The PAincludes construction in the central and south Delta of the HOR gate and several barge
landings. This construction will convert areas that are considered aquatic habitat for salmon into
physical structures that commonly attract predatory fish and magedthbitat complexity for

native fishes. The affected habitat largely consists afafip and effects on this habitat will be

offset by the restoration shown, for each listed species, in Table Blgigation proposed as

part of the PA includes restiron actions that will offset ,at a 3:1 ratio, any habitat impacts that
may occur due to HOR gate and barge landing construction. The PA restoration actions will
adhere to the following principles, which assure that the proposed habitat restoratids benef
salmonids.

1 Habitat restoration and mitigation efforts will target migration routes commonly used by
San Joaquin River basin salmonids to the extent possible. Highest priority for restoration
site selection will apply to sites near the south Delta cocisbn sites. Sites upstream of
the head of Old River will also be considered if those locations provide greater benefit.

1 The restoration will focus on creating benefits for salmonids through improved habitat
function. Some combination of channel margnd tidal perennial habitat, cited and
designed in coordination with NMFS and CDFW, will be targeted to achieve these
benefits, consistent with restoring south Delta historical habitat function and processes
(see Whipple et al. 2012). Habitat functionsst beneficial to salmonids and native
species will therefore be the focus on the restoration mitigation efforts. Examples include
restoration of floodplain habitat, riparian habitat with appropriate vegetation to deliver
organic inputs and terrestriaviertebrates to the adjacent riverine system, refugia from
predators or elevated velocities resulting from high flows, and seasonal flooding during
winter and spring even in drier water year types.

1 As part of the restoration of tidal perennial and/or clebnrargin habitat restoration,
features may include smaltale levee setbacks or benches that provide seasonally
inundated terraces during high runoff events. Restoration plans will consider areas where
this functionality can be restored or creatésh Engineer Technical Letter variance will
need to be obtained from the Corps of Engineers, and may limit the areas that can be
restored.

1 Restoration areas will promote benefits for native species and deterrentsrtativen
species. For instance, seasot@ding and draining with varying inundation periods are
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a natural deterrent to colonization of invasive plants and species. Vegetation on the
created terraces or floodplains will be monitored for invasive plant species. Control of
invasive plants will b@erformed in a manner to be determined in consultation with the
resource agencies to avoid infestations.

3.4.3.2 Green Sturgeon

3.4.3.2.1 Avoidance and Minimization Measures
The AMMs shown inTable3.2-2 also apply to green sturgeon. Details of each of these measures
are provided in Appendix 3.lgeneralAvoidance and Minimization Measures

3.4.3.2.2 Tidal Perennial HabitatRestoration Actions

Based on the current estimate of effects, the PA includes restorafiéa.8acres of tidal
perenniahabitat suitable for green sturgeaevith a focus on intertidal and subtidal areas for
foraging (Israel and Klimley 2008Jhe general approach to tigerennial habitatestoration
will parallel that described in Secti@¥.3.1.2.ITidal PerennialHabitat RestorationAs with
tidal habitat restoration benefitting Chinook salmon and steelresethnical team consisting of
representatives from Reclatitan, NMFS, USFWS, DWR and CDFW will be established to
develop siting, design, and performance criteria for pa@aénnial habitatestoration. This group
will work collaboratively to select the most biologically appropriate andeifsttive
restoratiorsite(s), design the restoration plan, set performance criteria, and develop the
restoration unit management plan for the site(s). To the extent practicablpetiglahial habitat
restoration benefitting green sturgeon will be colocated with piisnimal habitatrestoration
benefitting Chinook salmon and steelhead.

Tidal perennial habitat will be sited in areas suitable for creation of intertidal and subtidal
habitat, which will provide important foraging habitat for green sturgeon (Israel and Klimley
2008). On the basis of the observed areas occupied by acoustically tagged juvenile green
sturgeon (Klimley et al. 2015), it is expected that areas prioritized for salmonid restoration will
also provide suitable function for green sturgeon if includingatiens to yield intertidal and
subtidal habitat.

3.4.3.3 Southern Resident Killer Whale

3.4.3.3.1 Avoidance and Minimization Measures

Since the proposed action is not identified as having adverse effects on Southern Resident killer
whale, and the species is not known tourdn the action area, no avoidance and minimization
measures are proposed for this species.

3.4.3.3.2 Restoration Actions

Since the proposed action is not identified as having adverse effects on Southern Resident killer
whale, and the species is not known to o@cuhe action area, no compensation measures are
proposed for this species.

Biological Assessment for the
California WaterFix

July 201

3-135 ICF00237.1!



Chapter 3Description of the Proposed Acti
Conservation Measur

3.4.3.4 Delta Smelt

3.4.3.4.1 Avoidance and Minimization Measures

AMMs that will be implemented to avoid or minimize effects on Delta Smelt are detailed in
Appendix 3.FGeneral Avoidance and Mmization Measuresand are summarized rable
3.2-2. General AMMs specifically applicable to Delta Smelt include AMMs 1 to 7, AMMS,
AMM9, AMM14, AMM15, and AMML17. Furthermore, iswater activities associated with the
proposed actiowill, as described in Section 3CGbnveyance Facility Constructipnomply with
the proposed iwater work windows

3.4.3.4.2 Conservation Measures

The following conservation measusgroposed for Delta SmeRRestoration ohearly348acres

of habitatsuitable for Delta Smelt, of whialearlyl03acres is intethed to offset construction

impacts on Delta Smelt and their habitat, 248 acres are intended to offgettentialimpaired

Delta Smelt access stallow waterritical habitat in the vicinity of the NDDJ able3.4-1).
Restoratiorwill be performed at atsiin the vicinity of Sherman Island, Cache Slough, or the
northDelta to be approved by USFWS.Tiirposecdabitatrestorationshown inTable3.4-1,

will offset effects oDelta Smeltspawningyearing and migration habitatOf this total, the PA
proposes to mitigate 245 acres of shallow water habitat for impacts related to the potential
changes in access to shallow water critical habitat upstream of the proposed NDD. GIS was used
to calculate that thiotal shallow water critical habitat located above the NDD (including both
banks of the Sacramento River) is 250 acres. In addition to potential use of this habitat during the
early part of the life cycle, Delta Smelt may also use this critical habitaigdspawning, which

is believed to occur in sandy beach areas. Of the 250 acres of designated shallow water critical
habitat located above the NDD, examination of aerial photographs combined with GIS analysis
suggests that 36 acres are sandy beach atlethemrefore potentially suitable for spawning. The
effects analysis hypothesizes that this potential spawning area may become inaccessible to Delta
Smelt because of the presence of the NDD (see Chapter 6). Monitoring of Delta Smelt use of this
area will ocur to evaluate whether this effect is occurring, and the consultation will be

reinitiated if it is found that Delta Smelt continue to use the area. The 245 acres of proposed
restoration represents a 1:1 mitigation ratio for the entire area of shalloncwadal habitat,

minus the approximately 5 acres of habitat related to construction of the NDD that would be
mitigated at a 5:1 ratio. Of the 245 acres included in the overall 1:1 mitigation ratio, sandy beach
habitat will be mitigated at a 3:1 ratioyagtherefore will comprise 108 acres of the total 245

acres related to the presence of the NDD.

Habitat restoratiosite selection and design will occur in coordination with USFWS and NMFS.
Restoration will primarily occur through breaching or setbadkades, thereby restoring tidal
fluctuation to land parcels currently isolated behind those lefraetorsto be considered when
evaluating sites for potential location and desighatfitatrestoration include the potential to
create desirable habitataferes, as summarized by Sommer and Mejia (2013) in their
suggestions for pilot Delta Smelt restoration projects: low salinity (< 6 ppt); moderate
temperature (725°C); high turbidity (>12 NTU); sanrdominated substrate; at least moderately
tidal; high cogpod density; low SAV; lowicrocystis and open water habitat adjacent to long
residence time habital hese factors are similar to those considered in terms of crediting
restoration sites in the Delta:
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1 Improved rearing habitat: High order, massdjacenthannels; energetitrbid, cool,
low salinity water over a diverse landscape for capturing prey and decreased predation;
accessible to Delta Smelt for direct use.

1 Improved spawning habitat: Sandy beaches with appropriate water velocities and depths
to maintain the habitat and is accessible to Delta Smelt for direct use. Must have
appropriate water quality conditions for Delta Smelt.

Geographic pority will be given to sites in the vicinity ddherman Island, Cache Slougind
theNorth Delta Tidal peennial habitat restoration will replace loss of such habitat at barge
landings and the HOR gate, whereas shallow water habitat restoration will replace loss of such
habitat in the north Delta as a result of NDD construction and operations.

Shallow subtidaéreas in large portions of the Delta support extensive beds of nonnative SAV
that adversely affect listed species of fish (Nobriga et al.;2B@wn and Michniuk 2007

Grimaldo et al. 201R In other portions of the Delta, shallow subtidal areas provide suitable
habitat for native species, such as Delta Smelt in the Liberty Island/Cache Slough area, and do
not promote the growth afonnative SAV (Nobriga et al. 200BIcLain and Castillo 2009

Shallow water antidal perennial habitatestoratioris not intended to restore large areas of
shallow sulitlal aquatic habitat, which would collaterally create habitat for nonnative predators;
rather, shallow subtidal aquatic habitat restoration is propgosegkociation with tidal habitat
which will provide more heterogeneity and support pelagic hadmjacent to emergent wetland
Tidal perennial habitatestoration will be sited in the vicinity of Sherman Isla@dche Slough,

or at other sites in the north Delta.

Where practicable and appropriate, portions of restoration sites will be raised tmetetrat

will support tidal marsh vegetation followitgveebreaching. Depending on the degree of
subsidence and location, lands may be elevated by grading higher elevations to fill subsided
areas, importing clean dredged or fill material from othertiona, or planting tules or other
appropriate vegetation to raise elevations in shallowly subsided areas over time through organic
material accumulation (Ingebritsen et al. 20@urface grading wiltreatea stallow elevation

gradient from the marsh plain to the upland transition habitat. Based on assessments of local
hydrodynamic conditions, sediment transport, and topography, restoration activities may be
designed and implemented in a manner that acceleh&teevelopment of tidal channels within
restored marsh plains. Following reintroduction of tidal exchange, tidal marsh vegetation is
expected to establish and maintain itself naturally at suitable elevations relative to the tidal range.
Depending on sitgpecific conditions and monitoring results, patches of native emergent
vegetation may be planted to accelerate the establishment of native marsh vegetation on restored
marsh plain surfaces. A conceptual illustration of restored pgief@&nnial habitais presented in
Figure3.4-1.

A technical team consisting of representatives from Reclamation, NMFS, USFWS, DWR and
CDFW will be established to develop siting, design, and performance criteria fquereahial
habitatrestordion. This group will work collaboratively to select the most biologically
appropriate and cofffective restoration site(s), design the restoration plan, set performance
criteria, and develop the restoration unit management plan for the site(s).
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Completion of construction at each site will precede the corresponding impacts associated with
conveyance facility construction. Full compliance with the conservation measures in this
biological assessment will be based on performance of the completednsistent with the

success criteria stated in the sfeecific design documents, as demonstrated in reports to be
provided to CDFW, USFWS and NMFS by Reclamation.

General AMMs described in Appendix 3deneral Avoidance and Minimization Measuvab
be implemented during tidal restoration construction. General AMMs applicable to tidal
restoration work includdMMs 1 to 10, AMM14, AMM15, and AMM17

Construction oshallow water antidal perennial habitatestoratiorcould affectDelta Smelby
potental spills of construction equipment fluids; increased turbidity; increased exposure to
methylmercury, pesticides and other contaminants when upland soils are inundated; and
increased exposure to contaminants from disturbed aquatic sediments. Howeveffébtse
will be temporary andill be offset by the longerm benefits of the restored habifany sites so
contaminated as to produce contrary results will be deemed unsuitable for restoration)

Actions to be taken duringstoratiorare expected tmclude prebreach management of the
restoration site to promote desirable vegetation and elevations within the restoration area and
levee maintenance, improvement, or redesign. This may require substantial earthwork outside
but adjacent to tidal and othaquatic environments. Levee breachwilyj require removing

levee materials from within and adjacent to tidal and other aquatic habga¢® breaching will
entail inwater work using construction equipment such as bulldozers and backhoesyatgrin
work will be performed during an+water work window to be approved by CDFW, NMFS and
USFWS. Removed levewraterialswill be placed on the remaining levee sections, placed within
the restoration arear hauled to a disposal area previously approvedi\MZ, NMFS and

USFWS Constructiorattidal habitat restoratiositesis expectedo involve the following

activities.

1 Excavating channels to encourage the development of sinuousjdmghy dendritic
channel networks within restored marsh plain.

1 Modifying ditches, cuts, and levees to encourage more natural tidal circulation and better
flood conveyance based on local hydrology.

1 Removalor breachingf existing levees or embankments or creation of new structures to
allow restoration to take place whileopecting adjacent land.

1 Prior to breaching, recontouring the surface to maximize the extent of surface elevation
suitable for establishent of tidal marsh vegetatidoy scalping higher elevation land to
provide fill for placement on subsided lartdgaisesurface elevations.

1 Prior to breaching, importing dredge or fitlaterialand placing it in shallowly subsided
areas to raise ground surface elevations to a level suitable for establishment of tidal marsh
vegetation.
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9 Tidal habitat restored adjacent torfeed lands may require construction of dikes to
maintain those land uses.

3.4.4 Spatial Extent, Location, and Design of Restoration for Listed Species of Wildlife

The spatial extent of restoration and protection activities will be determined by the spatial exten
of impacts and the applied mitigation ratios. While actual impacts and compensation will be
determined on an annual basis during construction of the PA, as detailed in Section 3.4.1,
Restoration and Protectiomaximum impact limits will be set to defitiee upper bounds of
effects on suitable habitat for listed species of wildlliigble3.4-2 summarizes the maximum
impact limit, mitigation ratios, and total propdseompensation. This includes compensation for
species protected under CESA because this compensation is a component of the PA. The
maximum impact on habitat for listed species is estimated using the methods described in
Appendix 6.B,Terrestrial Effects Aalysis MethodsThe total compensation proposed to offset
effects if all impacts occur is described in SectionS3T4rrestrial Species Conservatiohhe
results of the impact analysis are summarized in Chapkfegts Analysis for Delta Smelt and
Terrestrial Species

The precise siting of parcels used to achieve habitat restoration and protection has yet to be
determined. Compensation will be sited near the location of impacts if and when practicable and
feasible. Given species occurrence locationslabitat requirements, the regions where
restoration and protection are likely to occur can be generally defined. The regions are
summarized imMable3.4-2 and furtter described below. Impacts on habitat for listed species of
wildlife as a result of conservation measures are described and quantified in ChBffents,
Analysis for Delta Smelt and Terrestrial Speciésduring construction, impacts exceed the

limits set forth here, the Section 7 consultation will need to be reinitiated. The conservation
measures provide for the restoration of suitable habitat for giant garter snake, valley elderberry
longhorn beetle, vernal pool fairy shrimp, and vernal pool tadgiofimp.

Restoration of nontidal wetlands for the giant garter snake is likely to occur in the central or east
central portion of the legal Delta, or to the east of the legal Delta. Recent sightings of giant garter
snake on Webb Island, Empire Tract, Badsland, and Decker Island suggest the species could
benefit from nontidal wetland restoration in the central or east central Delta. Other potential
locations for restoration include the Stone Lakes Wildlife Refuge, the CostMakedumne

area, and the @doni Marsh/White Slough region.

Restoration of valley elderberry longhorn beetle suitable habitat will likely occur in the north
Delta. This region includes several known occurrences (just southwest of West Sacramento) and
will allow riparian restoratio to be part of a larger tidal or riparian restoration effort as part of

the California WaterFix. Valley elderberry longhorn beetle restoration could also be achieved as
part of channel margienhancemergfforts as part of the California WaterR&ection 3.4.3
Summanyf Restoration for Fish Specjes

Vernal pool restoration to compensate for effects on vernal pool fairy shrimp and vernal pool
tadpole shrimp will be prioritized in the Altamont Hills recovery area, just northwest of the
Clifton Court Forebay, which also coincides with the vernal pooy &irimp critical habitat unit
that will be affected by the PA. Other restoration opportunities might exist in this region, but
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outside the recovery area. This region is nearest the impact location, includes occurrences of
these two species, and is lochtd the urban edge of a larger complex of protected, intact vernal
pools where restoration opportunities likely exist. There is also potential to mitigate effects on
these species through use of a conservation bank. The restoration locations fod albéistes

will be determined in coordination with USFWS staff. Siting criteria for restoration activities is

detailed in Section 3.8, Terrestrial Sgcies Conservation
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Table 3.4-2. Summary of Maximum Direct Impact, Proposed Compensation, and Potential Location of Restoration and Protection féederally Listed

Species of Wildlife’l

Total Proposed Compensation

M-(l;zt:}led Maximum Direct Impacts Mitigation Ratios if All Impacts Occur Potential
o Total Impacts Location of Proposed
Resource Habitat in Total Total :
. Temporary . . ) . Restoration and
the Action | Permanent | _. 032 Protection | Restoration | Compensation,| Compensation, Protection
Area (Acres) (Acres) |Disturbanc Protection | Restoration
(Acres)
Byron Hills Region, East
San Joaquin kit fox 2,956 47 11 31 - 141 0 Contra Costa Countpr FWS
approved conservation ban
Western yellow-billed cuckoo 11,224 32 0 0 2:1 0 64 USFWS approved location
Giant garter snake
Aquatichabitat 26,328 205 2:1to3:1 410 to 615
- Northeast and Central Delt3
Upland habitat 62,619 570 7 2:1to0 3:1 1,140to0 1,710
California red-legged frog
Aquatic habitat 118 1 1 31 3 Byron Hills Region, East
. . 3,498 ] Contra Costa Countyr FWS
Upland cover and dispersal habita 5133 17 31 - 153 0 approved conservation ban
Byron Hills Region, East
California tiger salamander 12,724 5034 8 31 - 150 0 Contra Costa Couniygr FWS
approved conservation ban
Valley elderberry longhorn beetle
Riparian vegetation 16,300 49 19 - -¢ 0 70°
ivari North, east, and south Delt
Nonriparian channels and 15,195 297 87 ) e 0 e
grasslands
Vernal pool fairy shrimp
; 172 Byron Hills Region, west of
\Y/ I I lexD - 2:1/3:¢ 12/184 .
ernal pool complex Direct 89 6 0 /3 0 2/18 Clifton Court Forebay,

31 Maximum direct impacts presented here do not include effemts flestoration/mitigation because take associated with restoration/mitigation will not be

authorized under the biological

opinion.

32 Temporary disturbance will be mitigated by returning disturbed areas-frgjeet conditions. This disturbance mostiglides overland travel and
temporary work areas in grasslands and agricultural lands.
33|ncludes 47 acres within the construction footprint and 4 acres of upland habitat potentially subject to vibrationd@djatstniction

34|ncludes 47 acres wiih the construction footprint and 3 acres of upland habitat potentially subject to vibrations adjacent to construction.
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Total Proposed Compensation

M‘ggggd Maximum Direct Impacts Mitigation Ratios if All Impacts Occur Potential
N Total Impacts Location of Proposed
Resource Habitat in Tem Total Total .
. porary . . . . Restoration and
the Action | Permanent | . 32 Protection | Restoration | Compensation, Compensation, Protection
Area (Acres)  (Acres) |Disturbanc Protection | Restoration
(Acres)
prioritizing Altamont Hills
Recovery Areaor conservatio
bank.
Vernal pool tadpole shrimp
Byron Hills Region, west of
Clifton Court Forebay,
Vernal pool complek Direct 89 6 0 - 2:1/3:¢ 0 12/184 prioritizing Altamont Hills
Recovery Areaor conservatio
bank
Least Bell 6s vi 11,224 32 0 0 2:1 0 64 USFWS approved location

2 Giant garter snake upland habitall be created or protected in association with the protected and restored aquatic habitat.

b Aquatic and upland compensation is primarily based on the loss of aquatic habitat, however, the loss of upland habithapatetmot adjacent to effected diguaabitat will be mitigated 3:1.
There is 52 acres of upland habitat loss that is not adjacent to effected aquatic habitat therefore 156 acres of padatestiboatin is required for compensation. 1/3 (52 acres) of the 156 ag
compensation wiilbe achieved through aquatic protection and restoration and 2/3 (104 acres) will be achieved by upland protectiomtoml restor

¢ The impact assessment is based on the loss of elderberry bush stems and the compensation is based on the reqditexhepiabis; elderberry seedlings, and native plant plantings.
¢ Compensation varies for vernal pool crustaceans, depending on whether the compensation is achieved with by conseationidzarikmeans.
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3.4.5 Terrestrial Species Conservation

The following sections detail aspects of the PA intended to araldninimize adverse effects

on listed species of wildlife and describe offsetting measures intended to compensate for adverse
effects on listed species of wildlife. In addition to spesigscific avoidance and minimization
measures (AMMpgdiscussed below, general avoidance and minimization measures that would be
implemented uniformly during construction and maintenance/managenyanoipoised water

facilities and performance of conservation sweas ardully detailed in Appendix 3.F;eneral
Avoidance and Minimization Measures

3.4.5.1 Riparian Brush Rabbit

3.4.5.1.1 Habitat Description

Riparian brush rabbit suitable habitat is definedppendix 4.A,Status of the Species and

Critical Habitat AccountsSection4.A.5.6, Suitable Habitat DefinitionWithin the action area,

based on the known distribution of the species, suitable habitat is defined to include the area
south of SR 4 and Old River Pipeline. Within this area, suitable riparian habitat includes the
vegetation types that comprise a dense, brushy understory shrub layer with a minimum patch size
of 0.05 acresRiparian brush rabbit grassland habitat includes grasslands with a minimum patch
size of 0.05 acres that are adjacent to riparian brush rabliingeabitat. As described in

Section 4.A6.7,Head of Old River Gate Habitat Assessm#émgre is no suitable habitat within

the project footprint.

3.4.5.1.2 Avoidance and Minimization Measures

3.4.5.1.2.1 Head of Old River Gate

Construction of the HOR gate will fully avoldss of riparian brush rabbit habitat. As described

in Section 4.A.5.7Head of Old River Gate Habitat Assessmémgre is no potentially suitable
habitat for riparian brush rabbit within the construction footprint. As stated in Section 3.2.8.2.2,
Gate @nstruction the gateconstruction site, including the temporary work area, has for many
years been used for seasonal construction and removal of a temporary rock barrier, and all
proposed work will occur within the area that is currently seasodialiyrbed for temporary

rock barrier construction. Site access roads and staging areas used in the past for rock barrier
installation and removal will be used for construction, staging, and other construction support
facilities for the proposed barrier

DWR will implement the following measures to avoid and minimize noise and lighting related
effects on riparian brush rabbit:

1 Establish d,200foot nondisturbance buffer betweanyproject activities anduitable
habitat.

1 Establish a 1,40@ot buffer betwen any lighting and pile driving and suitable habitat.
9 Screen all lights and dirediem down toward work activities away from potential

occupied habitatA biological construction monitor will ensure that lights are properly
directed at all times
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1 Operateportable lights at the lowest allowable wattage and height, while in accordance
with the National Cooper aRepoxt 498: Hungnhtaay Re s e
Guidelines for Nighttime Highway Waork

1 Limit construction during nighttime hours (10:00 ptm.7:00 a.m.) such that
construction noise levels do not exceed 50 dRAxht the nearest residential land uses

1 Limit pile driving to daytime hours (@0 a.m. to 600 p.m.).

3.4.5.1.2.2 Geotechnical Exploration
Geotechnical exploration for the PA will not occuoinnear riparian brush rabbit suitable
riparian habitat.

3.4.5.1.2.3 Power Supply and Grid Connections
Power supply and gird connections for the PA will not occur within or near riparian brush rabbit
suitable riparian habitat.

3.4.5.1.2.4 Restoration Activities
Restoration actities for the PA will not occur within riparian brush rabbit suitable riparian
habitd, or within 100 feet of such habitat

3.4.5.2 San Joaquin Kit Fox

3.4.5.2.1 Habitat Definition

San Joaquin kit fox suitable habitat is defined in Section6%bASuitable Habitat Definion.
Within the action area, based on the known distribution of the species, suitabledsabitat
grasslands in the area depicted in FiguB1 and 6.32. San Joaquin kit fox preconstruction
surveys will be required for activities occurriag, or within 20 fee#> of, suitable habitat. A
USFWSapproved biologist will conduct these grenstruction surveys.

3.4.5.2.2 Avoidance and Minimization Measures

AMMs are described below first for activities with fixed locations including the Clifton Court
Forebay canal. Additional AMMs are then described for activities with flexible locations: habitat
restoration, transmission lines, and geotechnical investigat®eneral AMMs are discussed in
Appendix 3.FGeneral Avoidance and Minimization Measures

3.4.5.2.2.1 Activities with Fixed Locations

Construction of the Clifton Court Forebay canal and any operations and maintenance activities
involving use of heavy equipment assed with these facilities in the vicinity of San Joaquin

kit fox habitat, will follow the avoidance and minimization measures described below.
Additionally, once the transmission lines have been sited, construction associated with these
activities will follow the avoidance and minimization measures described below.

35200 feet is the distance from the activity within which a natal/pupping den survey is required
as stated in th8tandardizedRecommenaltions for Protection of the Endangered San Joaquin
Kit Fox prior to or during Ground Disturbanc@J.S. Fish and Wildlife Service 2011)
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Workers will confine ground disturbance and habitat removal to the minimal area necessary to
facilitate construction activities. Additionallyg tavoid direct effects dhe PAon San Joaquin

kit fox, the following measures will be implement&these measures aased on USFWS
Standardized Recommendations for Protection of the Endangered San Joaquin Kit Fox prior to
or during Ground Disturbanc@J.S.Fish and Wildlife Servic2017).

3.4.5.2.2.1.1 San Joaquin Kit Fox Surveys

Within 14 to 30 days prior to ground disturbance relatd@lA@activities, adUSFWSapproved
biologist with experience surveying for and observing the speciesomidluct preconstruction
surveys in those areas identified as having suitable habitat per the habitatesodiled in

Section 4.A.6.6Suitable Habitat Definitionor pertherecommendation of the USFWS

approved biologistThe USFWSapproveddiologist will survey theworksitefootprint and the

area within 20 feet beyond the footprint to identify known or potential San Joaquin kit fox dens
Adjacent parcels under different land ownership will not be surveyed unless access is granted
within the 20-foot radiusof the construction activitythe USFWSapproveddiologists will

conduct these searches by systematically walkingd3D0Gfoot-wide transects throughout the
survey area, transect width will be adjusted based on vegetation height and topography
(Cdifornia Department of Fish and Game 199he USFWSapprovediologist will conduct
walking transects such that 100% visual coverage oitrksitefootprint is achievedDens will

be classied in one of the following four den status categodatiined in theStandardized
Recommendations for Protection of the Endangered San Joaquin Kit Fox Prior to or During
Ground DisturbancéU.S. Fish and Wildlife Service 20]1

1 Potential den.Any subterranean hole within the spediesge that has entrances of
appropriate dimensions for which available evidence is sufficient to conclude that it is
being used or has been used by a kit Rotentiddens comprise any suitable
subterranean hole or any den or burrow of another species (e.g., coyote, badger, red fox,
or ground squirrel) that otherwise has appropriate characteristics for kit fdk aise
potential den is found, the biologist will esiah a 50foot buffer using flagging.

1 Known den. Any existing natural den or artificial structure that is used or has been used
at any time in the past by a San Joaquin kit Extdence of use may include historical
records; past or current radiotelematryspotlighting data; kit fox sign such as tracks,
scat, and/or prey remains; or other reasonable proof that a given den is being or has been
used by a kit fox

1 Natal or pupping den.Any den used by kit foxes to whelp and/or rear their pNpsal/
puppirg dens may be larger with more numerous entrances than dens occupied
exclusively by adultsThese dens typically have more kit fox tracks, scat, and prey
remains near the den and may have a broader apron of matted dirt and/or vegetation at
one or more endincesA natal den, defined as a den in which kit fox pups are actually
whelped but not necessarily reared, is a more restrictive version of the puppiig den
practice, however, it is difficult to distinguish between the two; therefore, for purposes of
this definition, either term appliel a natal den is discovered, a buffer of at least 200
feet will be established using fencing.
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Atypical den. Any artificial structure that has been or is being occupied by a San Joaquin
kit fox. Atypical dens may incluglpipes, culverts, and diggings beneath concrete slabs
and buildingsIf an atypical den is discovered, the biologist will establish-8060buffer

using flagging.

The USFWSapprovediologist will flag all potential small mammal burrows within 50 fekt o
theworksite to alert biological and work crews of their presence

3.4.5.2.2.1.2 Avoidance of San Joaquin Kit Fox Dens

Disturbance to all San Joaquin kit fox dens will be avoided, to the extent poksibted den
destruction may be allowed, if avoidance is natasponable alternative, provided the following
procedures are observed.

T

If an atypical, natal, known or potenti8an Joaquin kit fox den is discovei#dhe

worksitg the den will be monitored fahreedays by a USFW-&pproved biologist using

a trackingmedium or an infrared beam camera to determine if the den is currently being
used.

Unoccupiedpotential, known, or atypicalens will be destroyed immediately to prevent
subsequent us&he den will be fully excavated by hand, filled with dirt, and conmgzhct

to ensure that San Joaquin kit foxes cannot reenter or use the den during the construction
period.

If an activenatal or pupping den is found, USFWS will be notified immediafghe den
will not be destroyed until the pups and adults have vacatethananly after further
coordination with USFWSAIl known dens will have at least a 28@ot buffer
established using fencing.

If kit fox activity is observed at thgotential, knowngr atypicaldenduring thepre-
construction surveysien use will be dively discouraged, as described below, and
monitoring will continue for an additionéilve consecutive days from the time of the first
observation to allow any resident animals to move to anotheFdedens other than
natal or pupping dens, use of ten can be discouraged by partigdlygging the
entrance with soil such that any resident animal can easily escape. Once the den is
determined to be unoccupied, it may be excavated under the direction of the-Service
approved biologist. Alternatively, ihe animal is still present after five or more
consecutive days of plugging and monitoring, the den may have to be excavated by hand
when, in the judgment of a Serviapproved biologistit is temporarily vacant (i.e.,
during the animd@ normal foraging tivities). If at any point during excavation a kit fox
is discovered inside the den, the excavation activity will cease immediately and
monitoring of the den, as described abovél,lve resumed. Destruction of the den may
be completed when, in the judgmef the biologist, the animal has escaped from the
partially destroyed den.

Construction and operational requirements fl@andardized Recommendations for
Protection of the San Joaquin Kit Fox prior to or during Ground Disturbghc8. Fish
and Wildlife Service 201)lor the latest guidelines will be implemented.
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1 If potential, known, atypical, or natal or puppuohgns are identifiedt the worksiter
within a 200-foot buffer, exclusion zones arourghch den entrance or cluster of
entrances will be demarcatéche configuration of exclusion zones will be circular, with
a radius measured outward from the den entranéégsactivities will occur within the
exclusion zone€xclusion zone radii for apycal dens and suitable dens will be at least
50 feet and will be demarcated with four to five flagged stékedlusion zone radii for
known dens will be at least 100 feet and will be demarcated with staking and flagging
that encircle each den or clustérdens but do not prevent access to the den by the foxes.

Written results of the surveys will be submitted to USFWS witiincalendar days of the
completion of surveys and prior to the beginning of ground disturbance and/or construction
activities in &n Joaquin kit fox modeled habitat.

3.4.5.2.2.1.3 Construction Related Avoidance and Minimization Measures
During construction, the following measures will be implemented for all activities in suitable San
Joaquin kit fox habitat (as determined by a USF&pBroved biabgist):

1 Vehicles will observe a daytime speed limit ofrfd@h throughout thevorksite, where it
is practical and safe to do so, except on county roadstateand Federal highways;
vehicles will observe a nighttime speed limit ofrh@h throughout thevorksite; this is
particularly important at night when kit foxes are magive. Nighttimeconstruction in
or adjacent to San Joaquin kit fox habitat will be minimized to the greatest extent
practicable

1 To prevent inadvertent entrapment of kit foxes thieo animals during construction, all
excavated, steepalled holes or trenches more than 2 feet deifipbe covered at the
close of each working day by plywood or similar materialthdftrenches cannot be
closed, one or more escape ramps construdtedrthenfill or wooden planksvill be
installed. Before such holes or trenches are filled, they wihbeughly inspected for
trapped animals. If at any time a trapped or injured kit faissoveredUSFWSwill be
contacted.

1 Kit foxes are attractetb denlike structures such as pipes and may enter stored pipes and
become trapped or injuredll construction pipes, culverts, or similar structures with a
diameter of 4nches or greater that are stored at a constructiowaftan suitable kit fox
habitatfor one or morevernight periodsvill be thoroughly inspected for kit foxes
before the pipe isubsequently buried, capped, or otherwise used or moved in anif way
a kit fox isdiscovered inside a pipe, that section of pifle not be moved untiUSFWS
has been consultell necessary, and under the direct supervision of the USFWS
approved biologist, the pipe may be moved only once to remove it from the path of
construction activity until the fox has escaped.

1 All food-related trash items such asappers, cans, bottles, and food scraps will be
disposed of in securely closed containers and removed at least once a week from a
construction site in suitable kit fox habitat.

9 No firearms will be allowed at worksites.
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1 No pets, such as dogs or cats, Wwél permitted at worksites to prevent harassment,
mortality of kit foxes, or destruction of dens.

1 Use of rodenticideand herbicides in areas that are in modeled kit fox habitat will be
prohibited.

1 The USFWSapproved biologist for San Joaquin kit fox vk the contact source for any
employee or contractor who might incidentally kill or injure a kit fox or who finds a
dead, injured, or entrapped kit fox.

1 An employee education prograiNIM1 Worker Awareness Trainifgvill be conducted
for any activitieghat will be conducted in San Joaquin kit fox habitat. The program will
consist of a brief presentation by the USFé&{$roved biologist for San Joaquin kit fox
to explain endangered species concerns to all personnel who will be working in the
constructiorarea. The program will include the following: A description of the San
Joaquirkit fox and its habitat needs; a report of the occurren&é &x at the worksite
an explanation of the status of the species and its protectaer the Endangered
SpeciedAct; and a list of measures being taken to reduongacts orthe species during
construction andperationsA fact sheetonveying this informationvill be prepared for
distribution toall worksitepersonnel

1 Upon completion of construction at a workse# areas subject to temporary ground
disturbances will be reontoured if necessary, and revegetated to promote restoration of
theareatopre onstructi on conditions. An area sub
means any area that is disturbed duringstaction, but after construction will be
revegetated. Appropriate methods and plant species used to revegetate such areas will be
determined on a sHgpecific basis itonsultation with USFWS.

1 Any personnel who are responsible for incidentally killimgnguring a San Joaquin kit
fox will immmediately report the incident to the USFVd8proved biologist. The USFWS
approved biologist will contact USFWS immediately in the case of a dead, injured, or
entrapped kit fox. USFWS will be contacted at the numbel®w.

1 The San FranciseBay-Delta Fish and Wildlife Office will be notified immediately of
the accidental death or injury to a San Joaquin kit fox. Notification must include the date,
time, and location of the incident or of the finding of a dead oredjanimal and any
other pertinent information. The USFWS contact is the Assistant Field Supervisor of
Endangered Species, at the addresses and telephone numbers below.

1 New sightings of kit foxwill be reported to the California Natural Diversity Database
(CNDDB). A copy of the reporting form and a topographic map clearly marked with the
location of where the kit fox was obserwsdl also be provided to USFWS at the address
below.

Any information required by USFWS or questions concerning the above conditions or their
implementation may be directed in writing to USFWS at:-B&jta Fish & Wildlife Office, 650
Capitol Mall, Suite 800, Sacramento, CA 95814, (916) 93804 office).
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3.4.5.2.2.1.4  Clifton Court Forebay Operations and Maintenance

Following completion of Clifton Court Forebay modifications, the area to be operated and
maintainedwithin suitable kit fox habitatvill be fenced with chain link fencing that prevents
entry of San Joaquin kit fox. THencing will be inspected annually to ensure there are no holes
or gaps in the fencing that would allow kit foxes to enter.

3.4.5.2.2.2 Activities with Flexible Locations
3.45.2.2.2.1 Geotechnical Exploration

T

Geotechnical work in and within 200 feet of San Joaquin kit fox hahkilidbe limited to
daytime hours.

Vehicles will access the work site following the shortest possible route from the levee
road. All site access and staging shall limit disturbance to the riverbank, or levee as much
as possible anavoid sensitive habitat¥Vhen possible, existing ingress and egress points
shall be used. The USFW&pproved biologist for San Joaquin kit faxl survey the

sites for kit fox no less than 14 days and no more than 30 days prior to beginning of
Geotechnical exploration activise

Project activities will not take place at night when kit foxes are most active.
Off-road traffic outside of designated project areas will be prohibited.

A USFWSapproved biological monitor will be stationed near the work areas to assist the
constructio crewwith environmental issues as necessary. If kit foxes are encountered by
a USFWSapproved biological monitor during construction, activities shall cease until
appropriate correctivemeasures have been completed or it has been determined that the
spedes will not be harmed.

To prevent inadvertent entrapment of kit foxes or other animals during the construction
phase of a project, all excavated, stegbled holes or trenches more than 2 feet (0.6 m)
deep will be covered at the close of each workingtdaglywood or similar materials, or
provided with one or more escape ramps constructed of earth fill or wooden planks.
Before such holes or trenches are filled, they will be thoroughly inspected for trapped
animals.

All construction pipes, culverts, omsilar structures with a diameter of 4 inches (10 cm)

or greater that are stored at a construction site for one or more overnight periods should
be thoroughly inspected for kit foxes before the pipe is used or moved in any way. If a kit
fox is discovered iside apipe, construction activities will be halted and that section of

pipe will not be moved until the USFWépproved biologistnonitoring the project
construction site has contacted the USFWS. Once the Service has given the construction
monitor instrudbns on how to proceed or the kit fox has escaped on its own volition, the
pipe may be moved.

No firearms shall be allowed on the project site.
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1 Noise will be minimized to the extent possible at the work site to avoid disturbing kit
foxes.

1 To prevent harassent, mortality of kit foxes or destruction of dens by dogs or cats, no
pets are permitted on project sites.

1 Rodenticides and herbicides will not be used during geotechnical exploration.

1 If a San Joaquin kiox is incidentally injured or killed or entrapg, the USFWS
approved biological monitor shall immediately report the incident to the USWFS.
Notification must include the date, time, and location of the incident or of the finding of a
dead or injured animal and any other pertinent information.

3.4.5.2.2.2.2 Power Sypply and Grid Connections

Prior to final design for the transmission line alignments, a USEp{foved biologist will

survey potential transmission line locations where suitable San Joaquin kit fox habitat is present.
These surveys will be conducted asalie®ed in Section 3.8.2.2.1.1,San Joaquin Kit Fox
Surveysexcept that the surveys will be conducted early enough to inform the final transmission
line design but no less than 14 days and no more than 30 days prior to beginning of PA activities.
Therefore, multiple surveys may be required.

If any occupied dens are found, USFWS will be immediately contacted and the project will be
designed to avoid the occupied dens by 200 feet. After the final transmission line alignment has
been determined, th@@dance and minimization measures described in Sectichl341,

Activities with Fixed Locationsyill be followed. These measures will be applied to both
transmission line construction and letegm maintenance.

3.4.5.2.2.2.3 Restoration

Prior to final design for vernal pool restoratial)SFWSapprovediologistwill survey

potential restoration locations where suitable San Joaquin kit fox habitat is present. These
surveys will be conducted as described in Sectio®.2.2.1.1,San Joagin Kit Fox Surveys,

except that the surveys will be conducted early enough to inform the restorationtalgsign

less than 14 days and no more than 30 days prior to beginning of PA activities. Therefore,
multiple surveys may be required. If any occupleds are found, USFWS will be immediately
contacted and the project will be designed to avoid the occupied dens by 200 feet. After the final
restoration design is completed, the avoidance and minimization measures described in Section
3.45.2.1.1,Activities with Fixed Locationsyill be followedduring construction and

management of the vernal pool habitat.

3.4.5.2.3 Compensation for Effects

DWR will protectSan Joaquin kit fox habitat at a ratio30f (protected: lost) at location

subject to USFWS approvaldjacent to other modelesan Joaquin kit fokabitat to provide a
large, contiguous habitat block7 acres of suitable San Joaquin kit fox habitat will be affected
and thereford41acres of habitat will be protecte@iable3.4-3). San Joaquin kit fox protection
will be accomplished either through the purchase of mitigation credits through an existing,
USFWSapproved conservation bank or will be purchased itifieeby DWR or a DWR partner
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organization with approval from the USFW§8purchased in feditle, a permanent, USFWS
approved conservation easement will be placed on the property.

Table 3.4-3. Compensation for Effects on San Joaquin Kit Fox Habitat.

San Joaquin Kit Fox Maximum Total Habitat Protection

Modeled Habitat Impact (Acres) Compensation Ratio Total Habitat Protection (Acres)

Breeding Foraging,

and Dispersal Habitat 47 31 141

3.4.5.2.4 Siting Criteria for Compensation of Effects

Suitable San Joaquin kit fox habitaill be acquired for protection in the Byron Hills ayea

subject to USFWS approvalhere there is connectivity to existing protected habitat and to other
adjoining kit fox habitatGrassland protection will focus in particular on acquiring the largest
remaining contiguous patches of unprotected grassland habitat, which are located Séudh of
This area connects to over 620 acres of existing habitat that was protected under the East Contra
Costa County HCP/NCCsrasslands will also be managed anthianced to increase prey
availability and to increase mammal burrows, which could benefit the San Joaquin kit fox by
increasing potential den sites, which are a limiting factor for the kit fox in the northern portion of
its range These management and anbement actions are expected to benefit the San Joaquin
kit fox by increasing the habitat value of the protected grasslaftdsnatively, credits may be
purchased at a FW&pproved conservation bank.

3.4.5.2.5 Management and Enhancement

Management and enhancemadativities on protected San Joaquin kit fox habitat will be

designed and conducted in coordination with (or by) the East Contra Costa County Habitat
Conservancy or East Bay Regional Park District. Both of these entities have extensive
experience conductinsuccessful grassland management and to benefit San Joaquin kit fox in
the area where this habitat will be protected to mitigate the effects of the PA. Management plans
on San Joaquin kit fox conservation land Wil subject to Service approval.

1 Vegetaion managementVegetation will be managed to reduce fuel loads for wildfires,
reduce thatch, minimize nonnative competition with native plant species, increase
biodiversity, and provide suitable habitat conditions 8an Joaquin kit foxGrazing will
bethe primary mechanism for vegetation management on protected San Joaquin kit fox
habitat.

1 Burrow availability. Grasslands (including the grassland natural community and
grasslands within vernal pool complex and alkali seasonal wetland complex natural
communities) will be enhanced and managed to increase the availability of burrows and
to increase prey availability for San Joaquin kit f@jounddwelling mammalsre
important prey for San Joaquin kit fox, and kit foxes in the northern extent of their range
often modify ground squirrel burrows for their own usem® rodent control measures
will likely remain necessary in certain areas where dense rodent populations may
compromise important infrastructure (e.g., pond berms, road embankments, railroad beds,
levees, dam facesYheland managewill introduce livestock grazing (where it is not
currently usefito reduce vegetative cover and thus encourage ground squirrel expansion
and colonizationBurrow availability may also be increased on protected gratslay
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encouraging ground squirrel occupancy through the creation of berms, mounds, edges,
and other features designed to attract and encourage burrowing attimgtyse oainy
rodenticideson San Joaquin kit fox conservation lamlprohibitedas its ue doesot

meet the general standarfor San Joaquin kit fox conservation areasdoedgnot align

with San Joaquin kit fornanagement

3.4.5.3 California Least Tern

3.4.5.3.1 Habitat Definition

California least tern suitable hdt is defined in Appendix 4.AStatus othe Species and

Critical Habitat AccountsSection 4.A. %, Suitable Habitat DefinitionThe implementation of

general construction avoidance and minimization measures including best management practices
and worker awareness training (Appendix &EneralAvoidance and Minimization Measu)es

will minimize the effects of construction on California least tern foraging habitat.

3.4.5.3.2 Avoidance and Minimization Measures

If suitablenesting habitator California least tern (flat, unvegetated areas near aquaaigirhgy
habitat) is identified during plannirigvel surveys, at least three preconstruction surveys for this
species will be conducted during the nesting season by a qualified biologist with experience
observing the species and its nests. Projects wilebgyded to avoid loss of California least tern
nesting colonies. No construction will take place within 200 featGxHlifornia least tern nest
during the nesting season (April 15 to August 15, or as determined through surveys).

Only inspection, maintenan, research, or monitoring activities may be performed during the
least tern breeding seasoroiecupiedeast termestinghabitat with USFWS an@DFW

approval under the supervision of a qualified biolo@stneral AMMs are discussed in
Appendix 3.FGeneral Avoidance and Minimization Measures

Safe havensRTM, and transmission lines will fully avoid California least tern foraging habitat.
Transmission lines may cross waterways, but must avoid disturbance of open water habitat.

3.4.5.4 \Western YellowBilled Cuckoo

3.4.5.4.1 Habitat Definition

AMMs for western yellowbilled cuckoo will be required for activities occurring within suitable
habitat, or in the vicinity of suitable habitass defined in Appendix 4./Atatus of the Species
and Critical Habitat AccountsSectiam 4.A.8.6,Suitable Habitat DefinitionTo conservatively
estimate effectef the PAon western yellowbilled cuckoo, a model for western yelldwlled
cuckoomigratory habitatvas createdAppendix 4.A, Section 4.8.7, Species Habitat

Suitability Mode). Prior to disturbing an area potentially supporting habitat for the species, a
USFWS approved biologist will evaluate the area to identify suitable habitat as described in
Section 3.4.8.2Required Compliance Monitorin@he following avoidance and miningtion
measures will be appliadithin suitablehabitatfor western yellowbilled cuckoo

3.4.5.4.2 Avoidance and Minimization Measures

3.4.5.4.2.1 Activities with Fixed Locations

Activities with fixed locations include all construction activities described in Section 3.2,
Conwyance Facility Constructioaxcept geotechnical exploration, safe haven intervention sites,
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and transmission line¥he following measures will be required fanstruction, operation, and
maintenance related to fixed location activiiiesuitablemigratoryhabitat.The following

measures will also be required for activities with flexible locations once their locations have been
fixed, if they occur in suitable habitat. Permanent or temporary loss of all suitable migratory
habitat will be minimizedy all activities associated with the PA through project design and no
more than 33 acres of migratory habitat will be removed by activities associated with the PA.

1 Prior to construction, all suitable western yellbiled cuckoo habitat in the constrigst
area will be surveyed, with surveys performed in accordance with any required USFWS
survey protocols and permits applicable at the time of construction.

1 If surveys find cuckoos in the area where vegetation will be removed, vegetation removal
will be donewhen cuckoos are not present

1 If an activity is to occur within 1,200 feet of western yelbiNed cuckoo habitat (or
within 2,000 feet if pile driving will occur) during the period of from June 15 through
September 3B, the following measures will benplemented to avoid noise effects on
migrating western yellovbilled cuckoos.

o Prior to the construction, a noise expert witkate a noise contour map showing the
60 dBA noise contour specific to the type and location of construction to occur in the
are.

o During the period between June 15 and September 1, a USBr8ved biologist
will survey anysuitable migratory habitat for yellobilled cuckoos withirthe 60
dBA noise contouon a daily basis during a tweeek period prior to construction.
While canstruction is occurring within this work window, the USF\&Sproved
biologist will conduct daily surveys in any suitable habitat where construction related
noise levels couléxceed 60 dBA (Aveighted decibglLeq (1 hour) If a yellow
billed cuckoo is found, sound will be limited to 60dBA in the habitat being used until
the USFWSapproved biologist has confirmed that the bird has left the area.

9 Limit pile driving to daytime hours (7:00 a.m. to 7:00 p.m.).

1 Locate, store, and maintain portable and stationary equipment as far as possible from
suitable western yellowilled cuckoo habitat.

1 Employ preventive maintenance including practicable methods and devices to control,
prevent, and minimize noise.

1 Route trek traffic in order to reduce construction noise impacts and traffic noise levels
within 1,200 feet of suitable western yelldwled cuckoo migratory habitat during
migration periods.

36 Based on occurrence data, this is the period within which yedited cuckoos have been observed in the legal
Delta.
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9 Limit trucking activities (e.g., deliveries, export of materials) ®ltburs of 7:00 a.m. to
10:00 p.m.

1 Screen all lights and diredtem down toward work activities away from migratory
habitat A biological construction monitor will ensure that lights are properly directed at
all times

1 Operate portable lights at the lowaiowable wattage and height, while in accordance
with the National Co o per aRepoxt 498: Hungnhtiay Re s e
Guidelines for Nighttime Highway Work

3.4.5.4.2.2 Activities with Flexible Locations

3.45.4.2.2.1 Geotechnical Exploration

During geotechnical aiefties, a USFWS approved biologist will be onsite to avoid the loss or
degradation of suitable western yelldaled cuckoo habitat by exploration activities.

3.45.4.2.2.2 Safe Haven Work Areas

During the siting phase of safe haven construction, a USFWS approvegistiatill work with

the engineers tavoidloss or degradation of suitable western yellmiled cuckoo migratory
habitat. This includes ensuring that safe haven work areas are not sited in westerrbykdidw
cuckoo habitat. This also includes ensgniise from safe haven work areas do not exceed 60
dBA at nearby western yelletilled cuckoo migratory habitat.

3.45.4.2.2.3 Power Supply and Grid Connections

The final transmission line alignment will be designed to minimize removal of western yellow
billed cuckoomigratory habitat by removing no more than four acres of this habitat. To
minimize the chance of western yelldled cuckoo bird strikes at transmission lineisg b

strike diverters will be installed on project and existing transmission lines in g@a@ifon that
research indicates will reduce bird strike risk by at least 60% or more. Bird strike diverters
placed on new and existing lines will be periodically inspected and replaced as needed until or
unless the project or existing line is removed. ifuest effective and appropriate diverter for
minimizing strikes on the market according to best available science will be selected.

3.45.4.2.2.4 Safe Havens
Safe haven sites will avoid western yelkmwlled cuckoo migratory habitafll work associated
with safe havesites will be conducted during daylight hours, and will not require any lighting.

3.45.4.2.25 RestoratioriMitigation Activities

A USFWS biologist will work with the restoration siting and design team to avoid the permanent
loss of suitable western yellehilled cuckoo migratory habitaFurthermore, the biological

opinion for the PA will not authorize take resulting from restordtnitigation actions.

3.4.5.4.3 Compensation to Offset Impacts

DWR will offset the loss of 3acres of western yellowilled cuckoo migratory habitat through
the creation or restoration aRd. ratio, for a total 064 acres oimigratoryriparian habitat
creationor restoration in the action area. DWR will develop a riparian restoration plan that will
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identify the location and methods for riparian creation or restoration, and this plan will be subject
to USFWS approval.

3.455 Giant Garter Snake

3.4.5.5.1 Habitat Definition

Giant garter snake suitable habitat is defined in Appendix 8tAtus of the Species and Critical
Habitat AccountsSection 4.A.9.6Suitable Habitat DefinitionThe giant garter snake habitat
model, described in Appendix 4.8ection 4.A9.2, Life History and Hbitat Requirementsvas
created to conservatively estimate effects to habitat, because access to activity areas is not
possible at this time.

During project implementation and prior to project construction, DWR, in agreement with
CDFW and USFWS, wil

1. When each site is available for surveys, a giant garter snake expert, approved by USFWS
and CDFW, will then delineate giant garter snake habitat atpragtct sitepased on
the definition of suitable habitatcluding both aquatic and upland habitat.

2. Once habitat has been delineated, the giant garter snake expert may use giant garter snake
surveysperformed using a method approved by the USRoMEEermine
presence/absence of the species on the project site to enable further determination of
mitigation requirements as described below in Sectio.5.8, Compensation for
Effects

3. For sites where such surveys are perfornteasarveys will conformad protocol and
reporting neegber a plarto be jointly developed by DWR and USFWSprovide
population and occurrence data for the species in the Delta.

4. To the greatest extent possible, identified and delineated habitat will be completely
avoided.

5. Whenavoidance is not possible, the measures discussed below in Sectdm3.4.
Avoidance and Minimization Measurese required.

3.4.5.5.2 Avoidance and Minimization Measures

AMMs for giant garter snakes will be required for activities odog within suitableaquatic and
upland habitatFor general AMMsee Appendix 3Fseneral Avoidance and Minimization
Measurek

3.4.5.5.2.1 Activities with Fixed Locations

Activities with fixed locations include all construction activities described in Section 3.2,
Conveyance Facilitfonstruction except geotechnical exploration, safe haven intervention
sites, and transmission lines. DWR will implemdrd followingAMMSs for construction,

operation, and maintenance related to fixed location activitidslineatechabitat. DWR will

also implement the following measures for activities with flexible locations once their locations
have been fixed, if they occur in delineated habitat.
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1 Initiate construction and clear suitable habitat in the summer months, between May 1 and
October 1, andwid giant garter snake habitiiring periods obrumation(between
October 1 and May 1). Suitability of aquatic and upland habitat characteristics will be
determined by the USFW&pproved biologist consistent with the USFWS habitat
description outlinedn Section 4.£0.6, Suitable Habitat DefinitionOnce a construction
site has been cleared and exclusionary fencing is in place, work within the cleared area
can occur between October 1 and May 1

1 To the extent practicable, conduct all activities withikgehroads, farm roads, road
shoulders, and similarly disturbed and compacted areas; confine ground distarihnce
habitat removalo the minimal area necessary to facilitate construction activities.

1 For construction activities, dredging, and any convegdacility maintenance involving
heavy equipment,ignt garter snake aquatic and upland halfi@t can be avoidedill
be clearly delineatedn the work sitewith exclusiorary fencing and signage identifying
these areas as sensitive. The exclusipfencing will be installed during the active
period for giant garter snake (MayQctober 1) and wiltonsist of 3foot-tall non
monofilament silt fencingxtending tdb inches below ground level.

1 For activities requiring exclusionary fencingetbiologi@l monitor and construction
supervisor will be responsible for checking the exclumigfenasaround the work areas
daily to ensure that they are intact and upright. Any necessary repairs will be immediately
addressed. The exclusemy fencing will reman in place for the duration of construction.

For additional detail on exclusionary fencing type, size, and height, see Appendix 3.F,
General Avoidance and Minimization Measur@sction 3.F.2.2AMM2 Construction
Best Management Practices and Monitoring

1 The USFWSapproved biologist will also survey suitable aquatic and upland habitat in
the entire work site for the presence of giant garter snakesell at 50 feet outside the
work site exclusion fencing in suitable hahitat

1 If exclusioraryfencing is faind to be compromised, a sun@the exclusion fencing
and the area inside the fencivgl be conducted immediately preceding construction
activity that occurs in delineated giant garter snake habitat or in advance of any activity
that may result in takof the species. The biologist will search along exclasigiences
in pipes and beneath vehicles before they are moved. Any giant garter snake found will
be captured and relocated to suitable habitat a minimum of 200 feet outside of the work
area in docation that is approved by USFWS and CDFW pricesumptiorof
constructioractivity.

1 All construction personnel, and personnel involved in operations and maintenance in or
near giant garter snake habitat, wittend worker environmental awarenasaiing as
described iMAppendix 3.FGeneral Avoidance and Minimization MeasyrésM1
Worker Awareness Training his training will include instrctions to workersn howto
recognize giant garter snakes, their habitat(s), and the nature and purpose of protection
measures.
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1 Within 24 hours prior to construction activities, dredging, or maintenance activities
requiring heavy equipment, a USF¥éBproved biologist will survey all of the activity
area not protected by exclusionary fencing where giant garter snake could be present.
This survey of the work area will be repeated if a lapse in construction or dredging
activity of two weeks or greater occuigring the aestivation period (October 1 through
May 1) or if the lapse in construction activity is more than 12 hours during active season
(May 1i October 1). If a giant garter snake is encountered during surveys or construction,
cease activities until gpopriate corrective measures have been completed, it has been
determined that the giant garter snake will not be harmed, or the giant garter snake has
left the work area

1 The USFWSapproved biological monitor will help guide access and constructiok wor
around wetlands, active rice fields, and other sensitive habitats capable of supporting
giant garter snake, to minimize habitat disturbance and risk of injuring or killing giant
garter snakes

1 Report all observations giant garter snakds theUSFWSapprovedbiological
monitor.

1 Maintain all constructiomnd operations and maintenamcpiipment to prevent leaks of
fuel, lubricants, and other fluids and use extreme caution when handling and or storing
chemicals (such as fuel and hydraulic fluid) neatewaays, and abide by all applicable
laws and regulations. Follow all applicable hazardous waste best management practices
(BMPs) and keep appropriate materials on site to contain, manage, and clean up any
spills as described iAppendix 3.F General Avoidance and Minimization Measuyres
AMMS Spill Prevention, Containment, and Countermeasure Plan.

1 Conduct service and refueling procees in uplands in staging areas and at least 200 feet
away from giant garter snake upland habitat and waterways when practi@eadlaiso
Appendix 3.FGeneral Avoidance and Minimization Measyi&s M5, Spill Prevention,
Containment, and Countermeasttian.

1 During construction and operation and maintenance activities in and near giant garter
snake habitat,reploy erosion (normonofilament silt fence), sediment, material
stockpile, and dust control (BMPs on site). Avoid fill or runoff into wetland areas or
waterways to the extent practicable.

1 Return temporary work areas to geisting contours and conditions upcompletion of
work. Where revegetation and soil stabilization are necessary inagyicultural
habitats, revegetate with appropriate iovasive native plants at a density and structure
similar to that of preconstruction conditions.

1 Properly contai and remove from the worksite all trash and waste items generated by
construction and crew activities to prevent the encouragement of predators such as
raccoons and coyotes from occupying the site.

1 Permit no pets, campfires, or firearms at the worksite.
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9 Store equipment in designated staging area areas at least 200 feet away from giant garter
snake aquatic habitat to the extent practicable.

1 Confine any vegetation clearing to the minimarea necessary to facilitate construction
activities.

1 Limit vehicle peed to 10 miles per hour (mptn access routgexcept for public roads
and highwaysandwithin work areaghat are within 200 feet of giant garter snake
aguatic habitabut not protected by exclusion fencitggavoid running over giant garter
snakes.

1 Visually check for giant garter snake under vehicles and equipment prior to moving them.
Cap all materials onsite (conduits, pipe, etc.), precluding wildlife from becoming
entrapped. Check any crevices or cavitiethe work area where individuals may be
present including stockpiles that have been left for more than 24 hours where
cracks/crevices may have formed.

For activities that will occur within the giant garter snake inactive season (October 2 through
April 30), and will last more than two weeks, DWR will implement the following additional
avoidance and minimization measures.

1 For proposed activities that will occur within suitable aquatic giant garter snake habitat,
during the active giant garter snake seg8tay 1 through October 1) prior to proposed
construction activities that will commence during the inactive period, and when
unavoidable, all aquatic giant garter snake habitat will be dewatered for at least 14 days
prior to excavating or filling the dewatsl habitat. Deavatering is necessary because
aguatic habitat provides prey and cover for giant garter snakeatdeing serves to
remove the attractant, and increase the likelihood that giant garter snake will move to
other available habitat. Any deviati from this measure will be done in coordination
with, and with approval of, the U.S. Fish and Wildlife Service

1 Following dewatering of aquatic habitat, all potential impact areas that provide suitable
aguatic or upland giant garter snake habitatlmalsurveyed for giant garter snakethg
USFWSapproveddiologist. If giant garter snakes are observed, they will be passively
allowed to leave the potential impact area, or the USFWS will be consulted to determine
the appropriate course of action for nmg giant garter snake from the potential impact
area.

1 Once habitat is deemed giant garter sHage, exclusion fencing will be constructed
around the construction site so not snakes mayter prior to or during construction.

Maintenance activitiesugh as vegetation and rodent control, embankment repair, and channel
maintenance will occur at conveyance facilities with permanent structures (e.g., NDD, pumping
plant, etc.). The following avoidance and minimization measures will be applied to maietenanc
activities in suitable aquatic habitat and uplands within 200 feet of suitable aquatic habitat, to
minimize effects on the giant garter snake.
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1 Vegetation control will take place during the active period (May 1 through October 1)
when snakes are ablertmve out of areas of activity.

1 Trapping or hunting methods will be used for rodent control, rather than poison bait. All
rodent control methods will be approved by USFWS. If trapping or othepoison
methods are ineffective, the USFWS will be consultedetermine the best course of
action.

1 Movement of heavy equipment will be confined to outside 200 feet of the banks of giant
garter snake aquatic habitat to minimize habitat disturbance.

1 All construction personnel, and personnel involved in operatindsmaintenance in or
near giant garter snake habitat, wittend worker environmental awareness training as
described irAppendix 3.FGeneral Avoidance and Minimization MeasydsM1
Worker Awareness Training his training will include instructions to workeva howto
recognize giant garter snakes, their habitat(s), and the nature and purpose of protection
measures.

3.4.5.5.2.2 Activities with Flexible Locations

Activities with flexible locations are activities that cannot yet be precisely sited because they
require design or sigpecific information that will not be available until the PA is already in
progress. These include geotechnical explorasiafg haven intervention sites, transmission
lines, and habitat restoration.

Geotechnical Activities

Geotechnical activities will avoid giant garter snake aquatic habitat. To the extent pracitable,
activities within giant garter snakgplandhabitat as delineated by a USFWS approved biologist
and based on the suitable habitat definition in Section 4.A\8ll6be avoidedThe following
avoidance and minimizatiameasures will be used to minimiaeavoidablesffects on the giant
garter snakepland hahat.

1 Geotechnical activity in giant garter snake upland habitat will be confirtbe ant
garter snakeds active period (May 1 throug

1 Movementof heavy equipment wilbe confined to existing roads as much as possible,
and will avoid suitake upland giant garter snake habitat

1 Construction personnel will receive USFVdBproved worker environmental awareness
training instructing workers to recognize giant garter snakes and their habitat.

Safe Haven Work Areas
Safe haven work areas will avoid giant garter snake aquatic and upland habitat.

Power Lines and Grid Connections

Giant garter snake avoidance and minimization measures for transmission lines will be the same
as described in Section »4.2.1,Activitieswith Fixed LocationsThese power lines and grid
connections will be designed to avoid giant garter snake aquatic habitat.

Biological Assessment for the 3.159 July 201
California WaterFix ICF 00237.1



Chapter 3: Description of the Proposed Acti
Conservation Measures for Valley Elderberry Longhorn E

Maintenance

Maintenance activities such as vegetation and rodent control, embankment repair, and channel
maintenance will occur abaveyance facility and restoration sites with flexible locations (e.qg.,
transmission line right of ways, restoration locations, etc.). The following avoidance and
minimization measures will be applied to maintenance activities in suitable aquatic lagbitat,
delineated by an USFWS approved biologist, and uplands within 200 feet of suitable aquatic
habitat, to minimize effects on the giant garter snake.

1 Vegetation control will take place during the active period (May 1 through October 1)
when snakes are @&bto move out of areas of activity.

1 Trapping or hunting methods will be used for rodent control, rather than poison bait. All
rodent control methods will be approved by USFWS. If trapping or othepaoision
methods are ineffective, the USFWS will be adtedd to determine the best course of
action.

1 Movement of heavy equipment will be confined to outside 200 feet of the banks of
potential giant garter snake habitat to minimize habitat disturbance.

1 Construction personnel will receive USFVdBproved workeenvironmental awareness
training instructing workers to recognize giant garter snakes and their habitat.

Maintenance activities that cannot avoid giant garter snake habitat will implement the avoidance
and minimization measures described in Sectiorb.5.2.1,Activities with Fixed Locations

3.4.5.5.3 Compensation for Effects

1 Where identified and delineated giant garter snake habitat cannot be avoided,
compensation for the loss of the habitat will occur at a rate of 3:1 for each, aquatic and
upland habitat, with kkind habitat type compensationgable3.4-4). An estimated 775
acres of giant garter snake habitat will be affedieekefore 2,32%cres ofgiant garter
snakehabitat will be protected or restored. Insofar as mitigation is creatéekped in a
USFWS agreedio highpriority conservation area, such as the eastern protection area
between Caldoni Marsh and Stone Lakes, a mitigation rate of 2:1 for each, aquatic and
upland habitat type, will apply which may lower the above examplébtacres of
mitigation. A combination of inkind and highpriority mitigation may be used.

1 Giant garter snake upland mitigation will be placed and protected adjacent to aquatic
habitat protected for giant garter snakdwe upland habitat will not exce@0 feet from
protected aquatic habitat (unless research shows a larger distance is appropriate and
USFWS agrees).

1 Incidental injury and/or mortality of giant garter snakes within protected and restored
habitat will be avoided and minimized by establigh?00foot buffers between protected
giant garter snake habitat and roads (other than those roads primarily used to support
adjacent cultivated lands and levees).
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1 Protected and restored giant garter snake habitat will be at least 2,500 feet from urban
areas or areas zoned for urban development.

1 Characteristics of restored and protected habitat may change from the above descriptors if
new information and best availabléestce indicate greater benefits as agreed upon by
USFWS.

Table 3.4-4. Compensation for Direct Effects onGiant Garter Snake Habitat

Permanent Habitat
Loss
Total Maximum
Habitat Loss (Acres)

Compensation Ratios Total Compensation

Protection Restoration Protection? Restoratior?

Aquatic Total 205 6150r 410
Upland Total 570 3:1or2:1t 1,7100r 1,140
TOTAL 775 2,3250r 1,550

'The 3:1 mitigation r-mithodowmiili p&ndangigaiion istal mittation thatireplaces a habitat of sim
quality, character, and location as that which was lost within the known range of the giant garter snake as described in Segtlmtélfe
Habitat Definition DWR will mitigate at a rate of 2:1 for each acre of lost aquatic and upland habitat if theiomtigatreated/protected in a
USFWS agreedo high-priority conservation location for GGS, such as the eastern protection area between Caldoni Marsh and Stone|

2 Compensation can be achieved through restoration or protection. The prateatiponent of habitat compensation will be limited to up to
of the total compensation.

3.4.5.5.4 Siting Criteria for Compensation for Effects
Siting and design requirements for the restoration and protection of giant garter snake nontidal
wetland habitat aredted below.

1 For inkind mitigation sites, those site mitigated at a ratio of 3:1, the aquatic and upland
habitat quality, character, and location must be of equal or greater value than the habitat
quality which was lost

1 For conservation mitigation sitekose sites mitigated at a 2:1 ratio, restored or protected
giant garter snake habitat will either be adjacent to, or connected to, Caldoni Marsh or the
White Slough Wildlife Area, or will create connections from the White Slough
population to otherareasn t he gi ant garter snakebs hi
vicinity or at another locatiqror corridors between these ardashe selected by DWR,
subject to USFWS approval

1 Conservation mitigation sites, those mitigated at a 2:1 ratio, will &&cterized as
nontidal marsh and will meet the following design criteria

o Restored nontidal marsh will be characterized by sufficient water during the giant
garter snakeds acytliQcteberd)torsup@yconstantareliable ( Ma
cover and sowes of food such as small fish and amphibians.

o Restored nontidal marsh will consist of still or stawing water over a substrate
composed of soil, silt, or mud characteristic of those observed in marshes, sloughs, or
irrigation canals.
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o0 Restoration desigs will not create large areas of deep, perennial open wateavithat
support nonnative predatory fish. The restored marsh will be characterized by a
heterogeneous topography providegange of depths and vegetation profiles
consisting of emergent, herteous aquatic vegetatitmat will provide suitable
foraging habitat and refuge from predators.

0 Aquatic margins or shorelines will transition to uplands consisting of grassy banks,
with the dense grassy understory required for sheltering. These maricsnsist
of approximately 200 feet of high ground or upland habitat above the annual high
water mark to provide cover and refugia from floodwaters during the dormant winter
season.

o The upland habitat will have ample exposure to suntmfacilitate giant garter
snake thermoregulation and will be characterized by low vegetation, bankside
burrows, holes, and crevices providing critical shelter for snakes throughout the day.
All giant garter snake upland and aquatic habitat will be established at |€d}fexb
from urban areas or areas zoned for urban development.

The loss of tidal aquatic habitat for giant garter snake may be mitigated through restoration of
tidal habita with a design that provides equal or greater habitat value for the specieseas agre
upon by USFWS.

Topography of the restored wetlangill be designed to provide adjacent terrestrial refuge
persisting above the high water mark. Terrestrial featuilebe sitedin close proximity to
aguatic foragin@reasat all tide levels, with sipes and grading designed to avoid exposing
largely denuded intertidal mud flats during low tilanagement and Enhancement

The following management actions will be implemented for giant garter snake habitat to be
restoredat highpriority mitigation site. In-kind mitigation sites will be managed in a manner
that maintains or exceeds the quality of habitat impacted by project actifisRddSFWS

approved mitigation bank issedto fulfill the restoration requirement, then the management and
enhancemerthat is in place for that mitigation bank will suffice.

1 Manage vegetation density (particularly nonnatives such as water primrose) and
composition, water depth, and other habitat elements to enhance habitat values for giant
garter snakes.

1 Maintain uplandefugia (islands or berms) within the restored marsh.
1 Maintain permanent upland habitat at least 200 feet wide around all restored nontidal

freshwater emergent wetland habitats to provide undisturbed (uncultivated) upland cover,
basking and overwinteringabitat immediately adjacent to aquatic habitat.
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1 Manage bank slopes and upland habitats to enhance giant garter snake use, provide cover,
and encourageurrowing mammals for purposes of creating overwintering sites for giant
garter snake.

3.4.5.6 California Red-Legged Frog

3.4.5.6.1 Habitat Definition

AMMs for California redlegged frogs will be required for activities occurring within suitable
aguatic and upland habit@nd alsowhenever the species is incidentally encountered. Within
the action area, based on the known distribution of the species, suitable habitat is defined to
include the area south and west of SR 4 from Antioch (Bypass Road to Balfour Road to
Brentwood Bouleval) to Byron Highway; then south and west along the county line to Byron
Highway; then west of Byron Highway te2D5, north of 4205 to }580, and west of580.

Within this area, suitable aquatic habitat is defined to include perennial and internvganmtss
managed wetland, freshwater emergent wetland, and perennial aquatic natural communities.
Suitable upland habitat is defined as upland areas within 300 feet of the top of bank of a creek,
stream, waterbody, or wetlands that provide aquatic habitéé species (U.S. Fish and

Wildlife Service 2013 A USFWSapproved biologist will conduct a field evaluation of the
California redlegged frog modeled habittt ascertain the distribution efiitable upland and
aguatic habitat in the worksite vicinity. Surveys within suitable upland habitat will identify
suitable aquatic features that may not have been identified during the habitat modeling.

Modeled upland dispersal habitat includes agricultarad$ within the area described above and
within 1 mile of aquatic habitat, except for agricultural lands where dispersal is bounded on the
west by Byron Highway. There is no known, higldue breeding habitat east of that significant
boundary.

3.4.5.6.2 Avoidance ad Minimization Measures

AMMs are described below first for activities with fixed locations including the Clifton Court
Forebay canal and the Clifton Court Embankment. Additional AMMs are then described for
activities with uncertain locations: habitat mstion, transmission lines, and geotechnical
investigations.

3.4.5.6.2.1 Activities with Fixed Locations

If aquatic habitat cannot be avoided, aquatic habitats in potential work areas, will be surveyed for
tadpoles and egg masses. If Californialegbed frog taddes or egg masses are found, and the
aguatic habitat cannot be avoided, USFWS will be contacted, and if determined to be
appropriate, measures will be developed to relocate tadpoles and eggs to the nearest suitable
aquatic habitat, as determined by the W&approved biologist.

If the PA does not fully avoid effects on suitable habitat, the following measures will be
required.

1 The USFWSapproved biologist will conduct employee education training for employees
working on earthmoving and/or construction activities. Personnel will be required to
attend the presentation that will describe the Californideggdedfrog avoidance,
minimization, and conservation measures, legal protection of the animal, and other
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related issues. All attendees will sign an attendance sheet along with their printed name,
company or agency, email address, and telephone number. The origirial Sheget Wl
be sent to the USFWS within seven (7) calendar days of the completion of the training.

1 Preconstruction surveys will be implemented after the planning phase and prior to any
grounddisturbing activity.

1 The biological monitor and construction superviadt be responsible for checking the
exclusion fences around the work areas daily to ensure that they are intact and upright.
This will be especially critical during rain events, when flowing water can easily dislodge
the fencing. Any necessary repairsiwié immediately addressed. The amphibian
exclusion fencing will remain in place for the duration of construction.

1 If the exclusion fence is found to be compromised at any time, a survey will be conducted
immediately preceding construction activity thatae in designated California red
legged frog habitat or in advance of any activity that may result in take of the species.
The USFWSapproved biologist will search along exclusion fences, in pipes, and beneath
vehicles before they are moved. The survdyinclude a careful inspection of all
potential hiding spots, such as along exclusion fencing, large downed woody debris, and
the perimeter of ponds, wetlands, and riparian areas. Any Califorriagged frogs
found will be captured and relocated totabie habitat, a minimum of 300 feet outside of
the work area that has been identified in the relocation plan (described below) and
approved by a USFWS8&pproved biologist prior to commencement of construction.

1 [Initial grounddisturbing activities will nobe conducted between November 1 and March
31 in areas identified during the planning stages as providing suitable California red
legged frog habitat, to avoid the period when they are most likely to be moving through
upland areagOnce the initial groundisturbance has occurred, the area has been cleared,
and exclusionary fencing is in place, work within the disturbed area can occur outside the
construction window.

1 Surfacedisturbing activities will be designed to minimize or eliminate effects on rodent
burrows that may provide suitable cover habitat for Californialegded frog. Surface
disturbing activities will avoid areas with a high concentration of burrows to the greatest
extent practicable. In addition, when a concentration of burrows is presentorksite,
the area will be staked or flagged to ensure that work crews are aware of their location
and to facilitate avoidance of the area.

1 No initial clearing ativities will occur during rain events or within 2wurs following a
rain eventprior toclearing a site and installing exclusionary fencing. An approved
biologist will check the exclusion fencing daily to ensure it is intact, and if there are any
breaches in the fencing, the approved biologist will survey the work area of Calfornia
redleggedfrogs. If the species is found, the approved biologist will relocate the frog
consistent with an approved relocation plan

1 To themaximumextent practicable, nighttime construction will be minimized or avoided
by DWR, as projecapplicanf when working n suitableCalifornia redlegged frog

Biological Assessment for the 3-164 July 201
California WaterFix ICF 00237.1



Chapter 3: Description of the Proposed Acti
Conservation Measures for Valley Elderberry Longhorn E

habitat Because dusk and dawn are often the times when the CaliforAeggetl frog

is most actively moving and foraging, to the greatest extent practicable, earthmoving and
construction activities will cease no $ethan 30 minutes before sunset and will not begin
again prior to no less than 30 minutes after sunrise. Except when necessary for driver or
pedestrian safety artificial lighting at a worksite will be prohibited during the hours of
darknessvhen working insuitable where California reégged frog habitatNo more

than 24 hours prior to any ground disturbance that could affect potential California red
legged frog habitat, preconstruction surveys for Californidegded frog will be

conducted by a USFW&proved biologist. These surveys will consist of walking the
worksite limits. The USFW&pproved biologists will investigate all potential areas that
could be used by the California reEyged frog for feeding, breeding, sheltering,

movement or other essailtbehaviors. This includes an adequate examination of
mammal burrows, such as California ground squirrels or gophers. If any adults,
subadults, juveniles, tadpoles, or eggs are found, the UStppi®ved biologist will

contact the USFWS to determine if miag any of the individuals to pra@pproved

location within the relocation plan is appropriate. If the USFWS approves moving
animals, the USFW@&pproved biologist will be given sufficient time to move the

animals from the work site before ground disturleaisanitiated. Only USFWS

approved biologists will capture, handle, and monitor the Californidegged frog.

1 If work must be conducted at night, all lighting will be directed away and shielded from
California redlegged frog habitat outside the comnstion area to minimize light
spillover to the greatest extent possible. If light spillover into adjaCalfornia red
legged froghabitat occurs, BISFWSapproved biologiswill be present during night
work to survey for burrows and emergi@gliforniared-legged frogsn areas illuminated
by construction lighting. I€alifornia redlegged frogs found aboveground the
USFWSapproved biologisihas the authority to terminatiee project activitiesintil the
light is directed away from the burrows, fGdifornia redlegged frognoves out of the
illuminated area, or th€alifornia redlegged frogs relocated out of the illuminated area
by the USFWSapproved biologist.

1 Atleast 15 days prior to any ground disturbance activi®¥R, as projecapplicant
will prepare and submit a relocation plan
plan will contain the name(s) of the USFVESproved biologist(s) to relocate California
redlegged frogs, the method of relocation (if different than described), aamd
description of the proposed release site(s) within 300 feet of the work area or at a distance
otherwise agreed to by USFWS, and written permission from the landowner to use their
land as a relocation site.

1 Aquatic habitats within the areas that viaé permanently affected by the proposed action
will be surveyed for California rettgged frog adults and metamorphs. Any California
redlegged frog adults or metamorphs found will be captured and held for a minimum
amount of time necessary to relocatedahenal to suitable habitat a minimum of 300 feet
outside of the work area. Prior to and after handling frogs, the biologist will observe the
appropriate decontamination procedures to ensure against spread of chytrid fungus or
other pathogens.
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9 If constructon activities will occur in streams, temporary aquatic barriers such as
hardware cloth will be installed both up and downstream of the stream crossing, and
animals will be relocated and excluded from the work area. The USi\p®ved
biologists will estalish an adequate buffer on both sides of creeks and around potential
aguatic habitat and will restrict entry during the construction period.

1 The USFWSapproved biologist(s) will kill any aquatic exotic wildlife species, such as
bullfrogs and crayfish frorthe worksite, to the greatest extent practicable.

1 Each encounter with the California rerhged frog will be treated on a casgcase basis
in coordination with the USFWS, but the procedure will follow theapproved
Relocation Plan and will be condudtis as follows: (1) the animal will not be disturbed
if it is not in danger; or (2) the animal will be moved to a secure location if it is in any
danger. These procedures are further described below:

o When a California redegged frog is encountereal] activitiesthat have the potential
to result in the harassment, injury, or deattnindividual will cease immediately
and the Onsite Project Manager and USF&pBroved biologist will be notified.he
USFWSapproved biologist will then assess the sitwatind select a course of action
to avoid or minimize adverse effects to the animal. To the maximum extent possible,
contact with the frog will be avoided and the applicant will allow it to move out of the
potentially hazardous situation to a secure locatin its own volition. This measure
does not apply to animals that are uncovered or otherwise exposed or in areas where
there is not sufficient adjacent habitat to support the species should the individual
move away from the hazardous location.

o Californiaredlegged frogs that are at risk of being injured or killed will be relocated
and released by the USF\Wapproved biologist outside the construction area within
the same riparian area or watershedulfhrelocation is not feasible @, there are
too many individuals observed per day), the USF@{fproved biologist will relocate
the animals to a locatigoreviously approved by USFWE&rior to the initial ground
disturbance, DWR, as project applicant, will obtain approval of the relocation plan
from the LBFWS in the event that a California +legiged frog is encountered and
needs to be moved away from the worksite. Under no circumstances will a California
redlegged frog be released on a site unless the written permission of the landowner
has been obtained

o The USFWSapproved biologist will limit the duration of the handling and captivity
of the California redegged frog to the minimum amount of time necessary to
complete the task. If the animal must be held in captivity, it will be kept in a cool,
dark,moist, aerated environment, such as a clean and disinfected bucket or plastic
container with a damp sponge. The container used for holding or transporting the
individual will not contain any standing water.

o The USFWS will be immediately notified once thalifornia redlegged frog and the
site is secure.
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9 For onsite storage of pipes, conduits and other materials that could provide shelter for
California redlegged frogs, an opetop trailer will be used to elevate the materials above
ground. This is intendet reduce the potential for animals to climb into the conduits and
other materials.

1 Plastic monofilament netting (erosion control matting), loosely woven netting, or similar
material in any form will not be used at the worksite because Californiagged frogs
can become entangled and trappesiuch materialsAny such material found on site will
be immediately removed by the USFVESproved biologist or construction personnel.
Materials utilizing fixed weaves (strands cannot move), polypropylene, polynother
synthetic materials will not be used.

91 Dust control measures will be implemented during construction, or when necessary in the
opinion of the USFW&pproved biologist, USFWS, or their authorized agent. These
measures will consist of regular tkueatering of construction access areas and disturbed
soil areas with water or organic soil stabilizers to minimize airborne dust and soil
particles generated from graded areas. Regular truck watering will be a requirement of
the construction contract. Glglines for truck watering will be established to avoid any
excessive runoff that may flow into contiguous or adjacent areas containing potential
habitat for the California retkgged frog.

1 Trenches or pits one (1) foot or deeper that are going to henfdfed for more than
forty eight (48) hours will be securely covered with boards or other material to prevent
the California redegged frog from falling into them. If this is not possible, DWR, as
project applicant, will ensure wooden ramps or otheictires of suitable surface that
provide adequate footing for the California4edged frog are placed in the trench or pit
to allow for their unaided escape. Auger holes or fence post holes that are greater than
0.10 inch in diameter will be immediatdiiled or securely covered so they do not
become pitfall traps for the California r&hged frog. The USFW8&pproved biologist
will inspect the trenches, pits, or holes prior to their being filled to ensure there are no
California redlegged frogs in thenirhe trench, pit, or hole also will be examined by the
USFWS and CDFWapproved biologist each workday morning at least one hour prior to
initiation of work and in the late afternoon no more than one hour after work has ceased
to ascertain whether any indtluals have become trapped. If the escape ramps fail to
allow the animal to escape, the biologist will remove and transport it to a safe location, or
contact the USFWS for guidance.

1 To minimize harassment, injury death, and harm in the form of temploabitat
disturbances, all vehicle traffic related to the PA will be restricted to established roads,
construction areas, equipment staging, and storage, parking, and stockpile areas. These
areas will be included in preonstruction surveys and, to the nraym extent possible,
established in locations disturbed by previous activities to prevent further adverse effects.

1 All vehicles will observe a 2file per hour speed limit within construction areas where
it is safe and feasible to do so, except on Cotoags, and state and Federal highways.
Off-road traffic outside of designated and fenced work areas will be prohibited.
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1 If a work site is to be temporarily dewatered by pumping, intakes shall be completely
screened with wire mesh not larger than five midters to prevent California réeigged
frogs from entering the pump system. Water shall be released or pumped downstream at
an appropriate rate to maintain downstream flows during construction. Upon completion
of construction activities, any barriers tow shall be removed in a manner that would
allow flow to resume with the least disturbance to the substrate.

1 Uneaten human food and trash attracts crows, ravens, coyotes, and other predators of the
California redlegged frog. A litter control program witle instituted at each worksite.
All workers will ensure their food scraps, paper wrappers, food containers, cans, bottles,
and other trash are deposited in covered or closed trash containers. The trash containers
will be removed from the worksite at thedeof each working day.

1 All grindings and asphalticoncrete waste may be temporally stored within previously
disturbed areas absent of habitat and at a minimum of 150 feet from any culvert, pond,
creek, stream crossing, or other waterbody. On or befereampletion of work at the
site, the waste will be transported to an approved disposal site.

1 Loss of soil from runoff or erosion will be prevented with straw bales, straw wattles, or
similar means provided they do not entangle, block escape or dispertesl of the
California redlegged frog.

1 Insecticides or herbicides will not be applied at the worksite during construction er long
term operational maintenance where there is the potential for these chemical agents to
enter creeks, streams, waterbodesplands that contain potential habitat for the
California redlegged frog.

1 No pets will be permitted at the worksite, to avoid and minimize the potential for
harassment, injury, and death of the Californialeggjed frog.

1 No firearms will be allowed ahe worksite except for those carried by authorized
security personnel, or local, state, or Federal law enforcement officials to avoid and
minimize the potential for harassment, injury, and death of the Californieggdd frog.

3.4.5.6.2.2 Activities with Flexible Locations

3.4.5.6.2.2.1  Geotechnical Exploration

Geotechnical exploration will be sited outside of Californialegmjed aquatic habitat.
Geotechnical exploration within suitable upland habitat will include the following measures,
adopted from the September 3, 2B®i@p on Engineering Geotechnical Studies for the Bay
Delta Conservation Plan (BDCR)nd/or the Preliminary Engineering Studies for the Delta
Habitat Conservation and Conveyance Program (DHC@ER2%1132010F-0022).

1 To the extent practicable, all activities will avoid impact€#difornia redlegged frog
suitable habitathat possesses cracks or burrows that could be occupiedlifyrnia
redlegged frogs.
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1 Preconstruction surveys will be conducted by a qualified biologist. A biological monitor
will be present during all drilling activities in California Hebged frog upland habitat to
ensure there are no significant impact€alifornia redegged frog.

1 Work will be done outside the wet season and measures, such as having vehicles follow
shortest possible routes from levee road to the drill or CPT sites, will be taken to
minimize the overall project footprint.

3.4.5.6.2.2.2 Power Lines aud Grid Connections

The final transmission line alignments will be designed to avoid Californikegeged frog

aguatic habitat, and to minimize effects on upland habitat. The transmission lines will be sited at
least 300 feet from occupied California fledjged frog aquatic habitat as determined through
protocotlevel surveys of any suitable aquatic habitat in the potential transmission line alignment.
Occupancy may be assumed, in order to forego the need for prleeebsurveys. After the

final transmision line alignment has been determined, the avoidance and minimization measures
described in Section 3316.2.1, Activities with Fixed Locationsyill be followed.

3.4.5.6.2.2.3 Restoration

Restoration activities will avoid effects on California4edged frog and & habitat with the
exception of vernal pool complex restoration that may occur in Californieegeed frog upland
habitat. Any vernal pool creation or restoration will be sited at least 300 feet from occupied
California redlegged frog aquatic habitat dstermined through protoctdvel surveys of any
suitable aquatic habitat in the potential restoration area. Occupancy may be assumed to forego
the need for protocdevel surveys.

3.4.5.6.3 Compensation to Offset Impacts

California redlegged frog upland habitatilvbe protected at a ratio of 3:1 within the East San
Francisco Bay core recovery area, at locations subject to USFWS approval. This compensation
ratio is typically applied to upland habitat within 300 feet of aquatic habitat, based on the
Programmatic Bilogical Opinion for Issuance of Permits under Section 404 for the species
(U.S. Fish and Wildlife Service 201.4~or the purposes of thA, this compensation ratio is

applied to all modeled uplandwer and dispersal habitat, regardless of its distance to aquatic
habitat. Therefore51 acres of upland habitat will be affect@dcluding 47 acres within the
construction footprint and four acres adjacent to the construction footprint, potentiallgt $abje
vibrations)and153acresof upland cover and disperdadbitat will be protected.

California redlegged frog aquatic breeding habitat will be protected at a ratio of 3:1 within the
East San Francisco Bay core recovery area as describedRedbeery Plan for the California
RedLegged Frog (U.S. Fish and Wildlife Service 2pG& a location subject to USFWS
approval. The increased habitat extent and connectivity will increase oppeduartgenetic
exchange and allow for colonization of extirpated populations and restored haietfore 1
acres of aquatic habitat will be affected &wkres of aquatic habitat will be protect@alifle

3.45).

The above compensation ratios apply only if protection occurs prior to or concurrent with the
impact. If protection occurs after an impact, the ratio will increase as shovable3.4-5.
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All lands protected and restored for compensation of effects on CaliforAiegged frog habitat
will be protected and managed in perpetuity. Adequate funds will be prdawdB@R to ensure
that the Conservation Area is managed in perpetDMYR, as projecapplicanf will dedicate an
endowment fund or similar perpetual funding mechanism for this purpose, and designate the
party or entity that will be responsible for lotgym nmanagement of the Conservation Area.
USFWS will be provided with written documentation that funding and management of the
Conservation Area will be provided in perpetuity.

Improve habitat linkages by controlling the height and density of grassland andimgpro

culverts to facilitate California reldégged frog movement across the landscape and thus enhance
habitat linkages. Increasing opportunities for Californialeggjed frog to move through

grassland habitats will enhance genetic exchange and the @briyolonize any areas where

the species may have been locally extirpated.

Table 3.4-5. Compensation for Direct Effects on California RedLegged Frog Habitat.

California Red-Legged Maximum Total Habitat Protection Total _Habltat Protection if
: . . all Direct Impacts Occur
Frog Modeled Habitat Impact (Acres) Compensation Ratio (Acres)
Upland and dispersal 51 31 153
Agquatic 1 31 3
Total 52 T 156

3.4.5.6.4 Siting Criteria for Compensation for Effects
Grassland (andssociated vernal pools and alkali seasonal wetlands) protection to benefit
California redlegged frog will be prioritized based on the following characteristics.

1 Grasslands containing stock ponds and other aquatic features that provide aquatic
breeding hbitat for California tiger salamander.

1 Lands that connect with existing protected grassland, vernal pool complex, and alkali
seasonal wetland complex landscapes, including those in the East San Francisco Bay core
recovery area for California rddgged fog.

3.4.5.6.5 Management and Enhancement

The following management and enhancement measures will be implemented on protected
California redlegged frog habitat. These management and enhancement activities will be
designed and conducted in coordination with (or bg)Ehast Contra Costa County Habitat
Conservancy or East Bay Regional Park District. Both of these entities have extensive
experience conducting successful grassland and aquatic habitat management and restoration to
benefit California redegged frog in tharea where this habitat will be protected to mitigate the
effects of thePA.

Aquatic features in protected grasslands will be maintained and enhanced for Califernia red
legged frog to provide suitable inundation depth and duration and suitable compafsition
vegetative cover to support breeding for Californialezyed frog. Stock ponds, intermittent
drainages, and other aquatic features are common in grasslands throughout the Byron Hills area.
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Grasslands that support suitable aquatic features for @edifeedlegged frog will be prioritized
for acquisition.

California redlegged frogs require vegetation, usually emergent vegetation, on which to deposit
egg masses and cattle using a pond can trample the necessary vegetation. Stock ponds within
grasslandgrotected for California retegged frog will be managed for livestock exclusion to
promote growth of aquatic emergent vegetation with appropriate characteristics favorable to
breeding California retegged frogs and other native amphibians and aquatite® The
surrounding grassland will provide dispersal and aestivation habitat.

The appropriate depth and duration of aquatic features will be maintained for California red
legged frog to ensure that conditions are favorable for supporting the entatecdide cycle

from breeding through metamorphosis from larval to adult stages. If appropriate, aquatic features
may be managed such that they are dry in late summer, to reduce habitat suitability for bullfrogs
and nonnative fish that prey on Califorméxtlegged frog.

3.4.5.7 California Tiger Salamander

3.4.5.7.1 Habitat Definition

AMMs for California tiger salamander will be required for activities occurring within suitable
aguatic or upland habitat, or wherever the species is encountered. Within the action area, based
on the known distribution of the species, suitable habitat is defined to occur within the area west
of the Yolo Basin but including the Tule Ranch Unit of the California Department of Fish and
Wildlife (CDFW) Yolo Basin Wildlife Area; east of the Sacramento River between Freeport and
HoodFranklin Road; east of3 between Twin Cities Road and the Mokelumne River; and in the
area south and west of SR 4 from Antioch (Bypass Road to B&timad to Brentwood

Boulevard) to Byron Highway; then south and west along the county line to Byron Highway;
then west of Byron Highway to Interstate 205 (I 20®rth of }205 to Interstate 580 (I 580

and west of680. Within this area, suitable terrestrial cover and aestivation habitat is defined as
grassland with a minimum patch size of 100 acres (40.5 hectares), and suitable aquatic habitat is
defined to consist ofernal pools and stock pond3nce a construction area has been cleared, it

will no longer be considered suitable habitat.

A USFWSapproved biologist familiar with the species and its habitat will conduct a field
evaluation of suitable upland or aquatibitat for California tiger salamander for all activities in
the PA that occur within modeled habitat (as described in AppendiXSta#ys of the Species
and Critical Habitat AccountsSection 4.A.11California Tiger Salamandégy or within areas of
suitabdle habitat located by a USF\A&pproved biologist during the field evaluation.

3.4.5.7.2 Avoidance and Minimization Measures

3.4.5.7.2.1 Activities with Fixed Locations

AMMs are described below first for activities with known locations including the Clifton Court
Forebay canalAdditional AMMSs are then described for activities with uncertain locations:
habitat restoration, transmission lines, and geotechnical exploration.
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3.4.5.7.2.2 Activities with Fixed Locations
The following measures will be implemented for activities with known lonatiNo aquatic
habitat for California tiger salamander will be affected.

Site Preparation

1 The perimeter of construction sites will be fenced with amphibian exclusion fencing by
Octoberl5 or prior to the start of constructiomhe Onsite Project Managand the
USFWSapproved biologist (in cooperation with USFWS) will determine where
exclusion fencing will be installed to protect California tiger salamander habitat adjacent
to the defined site footprint and to minimize the potential for California sglamanders
to enter the construction work area. The locations of exclusion fencing will be
determined, in part, by the locationssoiitablehabitat for the specidslefined above)A
conceptual fencing plan will be submitted to USFWS prior to theaftadnstruction and
the California tiger salamander exclusion fencing will be shown on the final construction
plans.DWR, as projecapplicant will include the amphibian exclusion fence
specifications including installation and maintenance criteria ibithsolicitation
package special provisions. The amphibian exclusion fencing will remain in place for the
duration of construction and will be regularly inspected and fully maintained. The
biological monitor and construction supervisor will be responsislehecking the
exclusion fencing around the work areas daily to ensure that they are intact and upright.
This will be especially critical during rain events, when flowing water can easily dislodge
the fencing. Repairs to the amphibian exclusion fentdeowimade within 24 hours of
discovery. Where construction access is necessary, gates will be installed with the
exclusion fence.

1 Atleast 15 days prior to any ground disturbance activi®¥R, as projecapplicant
will prepare and submit a Relocation Pl an
Plan will contain the name(s) of the USFVaSproved biologist(s) to relocate California
tiger salamanders, the method of relocation (if different than described),, @molag
description of the proposed release site(s) within 300 feet of the work area or at a distance
otherwise agreed to by USFWS, and written permission from the landowner to use their
land as a relocation site.

1 Preconstruction surveys will be conducbgda USFWSapproved biologist immediately
prior to the initiation of any ground disturbing activities or vegetation clearing in areas
identified as having suitable California tiger salamander habBiteat to initiating
surveys, water trucks will sprayetwork area to influence emergence. Watering will
occur at dusk, trucks will make a single pass, and the US&Wg&ved biologist(s) will
survey the watered area for one hour following the spraying. If California tiger
salamander are found, they will ldocated consistent with the Relocation Plan
described above. Also s&pecies Observation and Handling Protodi#low.

Initial Clearance/Ground Disturbance

1 Except for limited vegetation clearing necessary to minimize effects to nesting birds,
initial suitable habitat clearance adisturbance will be confined to the dry season,
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generally May through October 1All initial clearingwill be limited to periods of no or
low rainfall (less than 0.08 inches perRdur period and less than%@hance of rain).
Clearingactivities within California tiger salamander habitat will cease 24 hours prior to
a 40 or greater forecast of rain from the closest National Weather Service (NWS)
weather stationClearingmaycontinue 24 hours after the rain ceaseso precipitation

is in the 24hour forecastlf clearingmust continue when rain is forecast (greater than
40% chance of rain), a USFW&pproved biologist will survey the worksite before
clearingbegins each damain is forecast. If rain exceeds 0.5 inches during-ad#
period,clearingwill cease until the NWS forecasts no further rain. Modifications to this
timing may be approved by USFWiased on site conditions and expected risks to
California tiger salamaters.Once the ground has been cleared and perimeter fencing is
in place, these restrictions do not apply.

During Construction

1 The USFWSapproved biologist shall conduct clearance surveys at the beginning of each
day and regularly throughout the workdayemtconstruction activities are occurring that
may result in take ofalifornia tiger salamanderhese surveys will consist of walking
surveys within the worksites and investigating suitable aquatic and upland habitat
including refugia habitat such as smabody debris, refuse, burrow entries, etc. All
mammal burrows within the worksite limits that cannot be avoided will be-hand
excavated and collapsed so that they do not attract California tiger salamanders during
construction.

1 If the exclusion fence isoecnpromised during the rainy season, when California tiger
salamanders are likely to be active, a survey will be conducted immediately preceding
construction activity that occurs in modeled or suitable California tiger salamander
habitat, as determined bysFWSapproved biologist, or in advance of any activity that
may result in take of the species. The biologist will search along exclusion fences, in
pipes, and beneath vehicles each morning before they are moved. The survey will include
a careful inspeatin of all potential hiding spots, such as along exclusion fencing, large
downed woody debris, and the perimeter of ponds, wetlands, and riparian areas. Any
tiger salamanders found will be captured and relocated to suitable habitat with an active
rodent burow system at a location predetermined prior to commencement of construction
in the Relocation Plan (as described below).

1 To avoid entrapment of animals during construction, pipes or similar structures will be
capped if stored overnight. Excavated holes sienches will have escape ramps, and any
open holes and trenches more than 6 inches deep will be closed with plywood at the end
of each workday. The USFW&pproved biologist will inspect all holes and trenches at
the beginning of each workday and beftire holes and trenches are filled. All pipes,
culverts, or similar structures sored in the work area overnight will be inspected before
they are subsequently moved, capped, and/or buried. If a California tiger salamander is
discovered, the Onsite Projédanager and USFWS8&pproved biologist will be notified
immediately, and the USFW&pproved biologist will move the animal to a safe nearby
location (as described by the species observation and handling protocol below) and
monitor it until it is determinechat it is not imperiled by predators, or other dangers.
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1 If verbally requested before, during, or upon completion of ground disturbance and
construction activities where suitable California tiger salamander habitat is present,
DWR, as projecapplicant will ensure that USFWS can immediately access and inspect
the worksite for compliance with the description of B# and avoidance and
minimization measures, and to evaluate effects on the California tiger salamander and its
habitat. A USFWSapproved bioloigt will be onsite during all activities that may result
in take of California tiger salamander. This biologist will carry a working mobile phone
whose number will be provided to USFWS prior to the start of construction and ground
disturbance. USFWS willansider the implementation of specific activities without the
oversight of an onsite USFWg&pproved biologist on a cabg-case basis.

1 The USFWSapproved biologist will have the authority to stop activities at the worksite
if they determine that any of amlance and minimization measures are not being
fulfilled.

1 The USFWSapproved biologist will maintain monitoring records that include (1) the
beginning and ending time of each daybds mo
the covered speciencountered, including the time and location of the observation; (3)
the time the specimen was identified and by whom and its condition;(4) the capture and
release locations of each individual; (5) photographs and measurements (snout to vent
and total lenth) of each individual; and (6) a description of any actions taken. The
USFWSapproved biologist will maintain complete records in their possession while
conducting monitoring activities and will immediately provide records to USFWS upon
request. If requeed, all monitoring records will be provided to USFWS within 30 days
of the completion of monitoring work.

1 To the extent possibleaghmoving and construction activities will cease no less than 30
minutes before sunset and will not begin agaitl no less than 30 minutes after sunrise
within 300 feet of California tiger salamander habiEatcept when necessary for driver
or pedestrian safety, to the greatest extent practicable, artificial lighting at a worksite will
be prohibited during the hours of daess

1 If work must be conducted at niglithin 300 feet of California tiger salamander habitat
all lighting will be directed away and shielded from Califortigger salamanderabitat
outside the construction area to minimize light spillover to the greatest extent possible. If
light spillover into adjacentalifornia tiger salamandéabitat occurs, BISFWS
approved biologiswill be present during night work to survey for s and emerging
California tiger salamandens areas illuminated by construction lightingQalifornia
tiger salamandas found aboveground thdJSFWSapproved biologishas the authority
to terminatehe project activitiesintil the light is directeéway from the burrows, the
California tiger salamand@noves out of the illuminated area, or thalifornia tiger
salamandeis relocated out of the illuminated area by the USF¥@gSroved biologist.

1 No rodenticides will be used during construction or lggn operational maintenance in
areas that support suitable upland habitat for California tiger salamander.
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1 To prevent California tiger salamander from becoming entangled, trapped, or injured by
erosion control structures, erosion control measures thgilastic or synthetic
monofilament netting will not be used within areas designated to have suitable California
tiger salamander habitat. This includes products that use photodegradable or
biodegradable synthetic netting, which can take several montlestonpose.
Acceptable materials include natural fibers such as jute, coconut, twine, or other similar
fibers. Following site restoration, erosion control materials, such as straw wattles, will be
placed so as not to block movement of the California tiglansander.

1 Species Observation and Handling Protoctfla California tiger salamander is
observed, the USFW&pproved biologist will implement the following species
observation and handling protocol. Only USFA$roved biologists will participate in
activities associated with the capture, handling, and monitoring of California tiger
salamanders. If a California tiger salamander is encountered in a construction area,
activities within 50 feet of the individual will cease immediately and the Onsite Project
Manager and USFW&pproved biologist will be notified. Based on the professional
judgment of the USFW8pproved biologist, if activities at the worksite can be
conducted without harming or injuring the California tiger salamander, it may be left at
the locdion of discovery and monitored by the USFW$proved biologist. All personnel
onsite will be notified of the finding and at no time will work occur within 50 feet of the
California tiger salamander without a USFVY&Sproved biologist present. If it is
determined by the USFW&pproved biologist that relocating the California tiger
salamander is necessary, the following steps will be followed:

o Prior to handling and relocation, the USFW$roved biologist will take precautions
to prevent introduction of amdian diseases in accordance with kirim
Guidance on Site Assessment and Field Surveys for Determining Presence or a
Negative Finding of the California Tiger Salaman@erS. Fish and Wildlife Service
2003. Disinfecting equipment and clothing is especially important when biologists
are coming to the action aremhandle amphibians after working in other aquatic
habitats. California tiger salamanders will also be handled and assessed according to
theRestraint and Handling of Live Amphibiaft$.S. Geological Survey National
Wildlife Health Center 2001

o California tiger salamanders will be captured by hand, dipnet, or other USFWS
approved methodology, transported, and relocated to neathilsunabitat outside
of the work area and released as soon as practicable the same day of capture.
Individuals will be relocated no greater than 300 feet outside of the work area to areas
with an active rodent burrow or burrow system (unless otherwisesap by
USFWS). Holding/transporting containers and dipnets will be thoroughly cleaned,
disinfected, and rinsed with freshwater prior to use within the action area. USFWS
will be notified within 24 hours of all capture, handling, and relocation efforts.
USFWS and CDFWapproved biologists will not use soaps, oils, creams, lotions,
repellents, or solvents of any sort on their hands within two hours before and during
periods when they are capturing and relocating individuals. To avoid transferring
disease opathogens of handling of the amphibians, USFapgroved biologists will
foll ow the Declining Amphibian Popul ati on

Biological Assessment for the 3.175 July 201
California WaterFix ICF 00237.1



Chapter 3: Description of the Proposed Acti
Conservation Measures for Valley Elderberry Longhorn E

o If aninjured Central California tiger salamander is encountered and the USFWS
-approved biologist determas the injury is minor or healing and the salamander is
likely to survive, the salamander will be released immediately, consistent with the
pre-approved Relocation Plan as described above. The California tiger salamander
will be monitored until it is detenined that it is not imperiled by predators or other
dangers.

o If the USFWSapproved biologist determines that the California tiger salamander has
major or serious injuries because of activities at the worksite, the USipM8ved
biologist, or designee, Wimmediately take it to a USFW&pproved facility. If
taken into captivitythe individual will not be released into the wild unless it has been
kept in quarantine and the release is authorized by USBW®R, as project
applicantwill bear any costs assiated with the care or treatment of such injured
California tiger salamanders. The circumstances of the injury, the procedure followed
and the final disposition of the injured animal will be documented in a written
incident reportNotification to USFWSof an injured or dead California tiger
salamander in the action area will be made as described under the Reporting
Requirements measure (described above), and reported whether or not its condition
resulted from activities related to tRé. In addition, te USFWSapproved biologist
will follow up with USFWS in writing within two calendar days of the finding.

Written notification to USFWS will include the following information: the species,
number of animals taken or injured, sex (if known), date, timetitotaf the

incident or of the finding of a dead or injured animal, how the individual was taken,
photographs of the specific animal, the names of the persons who observe the take
and/or found the animal, and any other pertinent information. Dead speaiifidyes
preserved, as appropriate, and held in a secure location until instructions are received
from the USFWS regarding the disposition of the specimen.

3.4.5.7.2.3 Activities with Flexible Locations

3.45.7.2.3.1 Geotechnical Exploration

Geotechnical exploration will be sitedtside of California tiger salamander aquatic habitat.
Geotechnical exploration within suitable upland habitat will include the following measures,
adopted from the September 3, 2@®iOp on Engineering Geotechnical Studies for the Bay
Delta Conservation Rn (BDCP)and/or the Preliminary Engineering Studies for the Delta
Habitat Conservation and Conveyance Program (DHE@R2410-2010F-0022).

1 To the extent practicable, all project activitiishin California tiger salamander suitable
habitatwill avoid impacts taareaghat possesses cracks or burrows that could be
occupied by California tiger salamanders.

1 Preconstruction surveys will be conducted by a qualified biologist. A biological monitor
will be present during all drilling activities to ensure there are no significant impacts to
California tiger salamander.

1 Work will be done outside the wet seasod ameasures, such as having vehicles follow
shortest possible routes from levee road to the drill or CPT sites, will be taken to
minimize the overall project footprint.

Biological Assessment for the 3.176 July 201
California WaterFix ICF 00237.1



Chapter 3: Description of the Proposed Acti
Conservation Measures for Valley Elderberry Longhorn E

1 Geotechnical exploration activiti®gll cease no less than 30 minutes before sunset and
will not begin agairuntil no less than 30 minutes after sunmathin 300 feet of
California tiger salamander habitat.

3.45.7.2.3.2 Safe Havens
Safe havens will avoid suitable California tiger salamander habitat.

3.4.5.7.2.3.3  Power Supply and Grid Connections

The final transmigen line alignments will be sited to avoid California tiger salamander aquatic
habitat, and to minimize effects on upland habitat. The transmission lines will be sited at least
300 feet from occupied California tiger salamander aquatic habitat as detkthrimegh
protocotlevel surveys of any suitable aquatic habitat within the potential transmission line
alignment. Occupancy may be assumed, in order to forego the need for pi@tetelrveys.

After the final transmission line alignment has been detexth) the avoidance and minimization
measures described in Section 8742.1, Activities with Fixed Locationsyill be followed with

the following exception.

1 Transmission line constructiattivities will cease no less than 30 minutes before sunset
andwill not begin again until no less than 30 minutes after sunrise within 300 feet of
California tiger salamander habitat.

3.45.7.2.34 Restoration

34572341 Vernal Pool Restoration

Vernal pool complex restoration may result in temporary effects on California tiger salamander
upland habitat. These effects will be minimized to the greatest extent practicable. Vernal pool
restoration is expected to provide letrggm benefit to California tiger salamander.

During the restoration planning phase, suitable habitat in potential weak will be surveyed

for California tiger salamander larvae, eggs, and adults. If California tiger salamander larvae or
eggs are found, the restoration will be designed to avoid impacts on the aquatic habitat and these
life stages.

Vernal pool restoratio activities in upland habitat will be minimized during the wet season.
Surfacedisturbing activities will be designed to minimize or eliminate effects on rodent burrows
that may provide suitable aestivation habitat. Areas with a high concentrationatdwill be

avoided by surfacdisturbing activities to the greatest extent practicable. In addition, when a
concentration of burrows is present at a worksite, the area will be staked or flagged to ensure that
work crews are aware of their location andaailitate avoidance of the area.

After the restoration design is completed, the avoidance and minimization measures described in
Section 3.4.7.2.1, Activities with Fixed Locationsyill be followed.

34572342 Tidal Restoration

Tidal restoration activities haveential to affect California tiger salamander habitat in the
Jepson Prairie area. This includes portions of critical habitat that overlap with the western
terminus of Lindsey Slough, west of Rio Dixon Road. Tidal restoration projects will be designed
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to avoid areas within 25@et of any of thehysicalor biological feature¢PBFs¥’ of California

tiger salamander habitat within the designated critical habitat unit, or some lesser distance if it is
determined through project review and concurrence by US#atSidal restoration actions will

not result in changes in hydrology or soil salinity that could adversely modify Bi#se With

the application of the AMM, adverse modificationRBFsof California tiger salamander critical
habitat will be avoided.

3.4.5.7.3 Compensation for Effects

DWR will protect California tiger salamander habitat at a ratio of 3:1 (protéztest) at

locations subject to USFWS approval, adjacent to or near occupied upland habitat that is on a
conservation easement, has a managemant @ahd endowment, or similar funding mechanism,
to fund management in perpetuity. The 3:1 ratio applies if protection occurs prior to or
concurrent with the impacts. If protection occurs after the impacts, the ratio will increase as
shown inTable3.4-6. California tiger salamander habitat protection will be located in the Byron
Hills area, west of the worksite. While there is no recovery plan available for Califigigria
salamander to inform the location of conservation lands, conservation in this area will benefit the
California tiger salamander by providing habitat in a region whereduglity habitat and

extant occurrences are known to exist. Grasslands teriggtprotection will be located near
important areas for conservation that were identified irctst Contra Costa County
HCP/NCCP(East Contra Costa County Habitat Conservancy P all of which will be

acquired by that plan) and will include appropriate upland and aquatic features, e.g., rodent
burrows, stock ponds, intermittent drainages, and other aquatic features, etc. An eStimated
acres of habitat will be affect€dd7 aces within the construction footprint and 3 acres adjacent
to construction, potentially subject to vibratianlerefore,150acres of habitat will be

protected.

Table 3.4-6. Compensation for Direct Effects @ California Tiger Salamander Habitat.

Maximum Total Habitat Protection Total Habitat Protection if all
Impact (Acres) Compensation Ratio Direct Impacts Occur (Acres)
Terrestnal cover and 50 31 150
aestivation
Total 50 - 150

3.4.5.7.4 Siting Criteria for Compensation for Effects

Grasslands, associated vernal pools, and alkali seasonal wetlands will be protected in perpetuity
as compensation for effects on California tiger salamander. Land acquisition for California tiger
salamander grassland habitat mamagnt lands will be prioritized based on the following
characteristics:

37 The designations of critical habitat for listed species have generally used the term primary constituent elements
(PCEs). NMFS and USFWS' recently issued a final rule amending the regulations for designating critical habitat
(81 FR 7414; February 12016), which replaced the term PCEs with physical or biological features (PBFs). In
addition, NMFS and USFWS' recently issued a final rule revising the regulatory definition of "destruction or adverse
modification” of critical habitat (81 FR 7214; Febrydrl, 2016), wkich refers to PBFs, not PCEghe shift in

terminology does not change the approach used in conducting an analysis of the effects of the proposed action on
critical habitat, which is the same regardless of whether the original designatitified PCEs or PBFs. In this
biological assessment, we use the term PBFs to include PCEs, as appropriate for the specific critical habitat.
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1 Large contiguous landscapes that consist of grasslands, vernal pool complex, and alkali
seasonal wetland complex and encompass the range of vegetation, hydrologic, and soil
conditionsthat characterize these communities.

1 Lands that maintain connectivity with protected grassland, vernal pool complex, and
alkali seasonal wetland complex landscapes near proposed construction sites, including
connectivity with lands that have been proteaedhay be protected in the future under
the East Contra Costa County HCP/NCCP.

1 Grasslands containing stock ponds and other aquatic features that provide aquatic
breeding habitat for California tiger salamander.

3.4.5.7.5 Management and Enhancement

The following maagement and enhancement activities will be implemented on grasslands
protected to benefit California tiger salamander. These management and enhancement activities
will be designed and conducted in coordination with (or by) the East Contra Costa County
Habitat Conservancy or East Bay Regional Park District. Both of these entities have extensive
experience conducting successful grassland and aquatic habitat management and restoration to
benefit California tiger salamander in the area where this habitatenpltdiected to mitigate the
effects of thePA.

1 Maintain hydrology and water qualitifydrologic functions to be maintained within
vernal pool and alkali seasonal wetland complexes include surface water storage in the
pool, subsurface water exchange, amdage water conveyance (Butterwick 1558).
Aspects of surface water storage such as timing, frequency, and duration of inundation
will be monitored, enhanced, and managed to benefit California tiger salamander.
Techngues used to enhance and manage hydrology may include invasive plant control,
removal of adverse supplemental water sources into reserves (e.g., agricultural or urban
runoff), and topographic modifications. Any pesticides used for invasive plant control
will be applied during the dry season (typically between July 15 and October 15) when
ponds and other aquatic features are not inundated. Disking or mowing will not be used
to control vegetation in California tiger salamander habitat.

Repairs may be made itmprove water retention in stock ponds that are not retaining
water due to leaks and, as a result, not functioning properly as habitat for California tiger
salamander. Additionally, pond capacity and water duration may be increased (e.g., by
raising spillvay elevations) to support California tiger salamander populations. To the
greatest extent practicable, repairs will be implemented outside the California tiger
salamander breeding season to minimize effects on the s8ecies

38 Maintaining California tiger salamander use of stock ponds on livestock ranches for breeding appears to be a
critical link in the conservation and recovery of this species. In 2004, because of the conservation benefit to the
species, USFWS und8&ection4(d) of the ESA (Federal Register 69(149):47-217248), determined that routine
management and maintenance activities of stock ponds on private lands are exempt from the take prohibitions under
section 9 of the ESA.
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To retain the habitat quality stock ponds over time, occasional sediment removal may
be needed to address the buildup of sediment that results from adjacent land use or
upstream factors. To the greatest extent practicable, dredging will be conducted during
the nonbreeding periods f@alifornia tiger salamander to minimize impacts on the
species.

1 Control nonnative predatorklabitat management and enhancement will include trapping
and other techniques to control the establishment and abundance of bullfrogs, barred tiger
salamander, another nonnative predators that threaten wildlife species in vernal pools,
seasonal wetlands, and stock poml&/R, as project applicant, or the land manager will
work to reduce and, where possible, eradicatasivespecies that adversely affect
native pecies. These efforts will include prescribed methods for removal of bullfrogs,
mosquitofish, and nonnative predatory fish from stock ponds and wetlands in the habitat
management lands, including limiting the hydroperiod of stock ponds.

DWR, as project apggant, will work to reduce, and if possible eradicate, nonnative
predators (e.g., bullfrogs, barred tiger salamander, nonnative predatory fish) from aquatic
habitat for covered amphibian species through habitat manipulation (e.g., periodic
draining of pous), trapping, hanrdapturing, electroshocking, or other control methods.
These activities will be carried out by qualified biologists familiar with California tiger
salamander, and will be conducted in a manner that avoids take of California tiger
salamaders. Draining ponds annually, sterilizing or removing subsoil, and removing
bullfrogs can be effective at reducing predation by bullfrogs and other invasive species
on covered amphibians and reptiles (Doubledee et al)2806&e ponds in the habitat
management lands might be retrofitted with drains if the nonnative species populations
cannot be controlled by other means. Ponds without drains and that do not drain naturally
may need to be drained annually using panDrainage of stock ponds and other

wetlands will be carried out during the summer or fall dry season. Models predict that
draining ponds every 2 years will decrease the likelihood that bullfrogs will persist in
ponds (Doubledee et al. 2Q08imiting the hydroperiod of stock ponds also shifts the
competitive balance from nonnative barred tiger salamander and hybrid salamanders in
favor of native California tiger salamanders (Johnson et al.)2010

1 Maintain or enhance burrow availabiligrounddwelling mammals such as California
ground squirrel provide burrows for California tiger salamander. Historically, ground
squirrel populations were controlled by ranchers and pubén@ags. Eliminating ground
squirrel control measures on habitat management lands may enable increased squirrel
populations in some areas. However, some rodent control measures will likely remain
necessary in certain areas where dense rodent populatiom®mpagomise important
infrastructure (e.g., pond berms, road embankments, railroad beds, levees, dam faces).
The use of rodenticides or other rodent control measures will be prohibited in habitat
management lands except as necessary to address adverds ongessential structures
in or immediately adjacent to these lands, including recreational facilities incorporated
into the reserve system. DWR or the land manager will introduce livestock grazing
(where it is not currently used, and where conflicthwibrksite activities will be
minimized) to reduce vegetative cover and thus encourage ground squirrel expansion and
colonization.
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1 Manage livestock grazin@razing by livestock and native herbivores is proposed to
manage grassland vegetation and thaidladilitate dispersal of California tiger
salamander, for which dense vegetation may hinder movement. Appropriate grazing
programs will be developed for enhancing and maintaining habitat for California tiger
salamanders based on ssfgecific characterigts of the community, the spatial location
of important ecological features in each pasture, the history of grazing on the site, species
composition of the site, grazer vegetation preference, and other relevant information.
Grazing exclusion will be used @ management alternative where appropriate.

3.4.5.8 Valley Elderberry Longhorn Beetle

3.4.5.8.1 Habitat Definition

Valley elderberry longhorn beetle suitable habitat is defined in Section246ASuitable

Habitat Definition of Appendix 4.AStatus of the Species andt{€al Habitat Accounts

AMM s for valley elderberry longhorn beetle will only be required for activities occurring within
suitable habitat. Suitable habitat is defined as elderberry shrubs within the action area. Elderberry
shrubs in the action area coud found in riparian areas, along levee banks, grasslands, and in
agricultural settings where vegetation is not being maintained (e.g., fence rows, fallow fields)
(Appendix 4.A Section 4.A.2.6, Suitable Habitat Definitioh

3.4.5.8.2 Avoidance and Minimization Masures

AMMs are described below first for activities with fixed locations including the intake facilities,
reusable tunnel material placement areas, intermediate forebay, Clifton Court Forebay expansion
area, vent shafts, and retrieval shafts. AdditiondMs are then described for activities with

flexible locations: habitat restoratiosgfe haven intervention sitéeansmission lines, and
geotechnical investigations.

3.4.5.8.2.1 Activities with Fixed Locations

The following measures will be required for construttioperation, and maintenance related to
fixed location activities. The following measures will also be required for activities with flexible
locations once their locations have been determined.

Preconstruction surveys for elderberry shrubs will be coedwdgthin all facility footprints and

areas within 100 fedty a USFWSapproved biologist familiar with the appearance of valley
elderberry longhorn beetle exit holes in elderberry shrubs. Preconstruction surveys will be
conductedn the calendayearpride t o construction and will fol
Conservation Guidelines for the Valley Elderberry Longhorn Béetls. Fish and Wildlife

Service 1999 herein referred to as ti®99 VELBConservation Guideline§he results of
preconstruction surveys will be reported to USFWS. Elderberry shrubs will be avoided to the
greatest extent practicable. Complete avoidance (i.e., no adverse effects) may be assumed when a
buffer of at least a 100 é¢is established and maintained around elderberry plants containing

stems measuring 1 inch or greater in diameter at ground level. Firebreaks may not be included in
the buffer zone. USFWS will be consulted before any disturbances, including construction,

within the 106foot buffer area are considered. Any damaged area within the buffer zones will be
restored following the conclusion of construction in the work area.
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Elderberry shrubs that must be removed will be transplanted to USpW8ved Conservation
Areas (the areas where plantings will occur to offset impacts). Transplanting, avoidance
measures, and associated compensation will follow the 1999 VELB Conservation Guidelines
except where modified with site specificity as stated herein. Avoidance meé&susérubs not
directly affected by construction but within 2@€et of ground disturbing activities will follow

the guidance outline in the 1999 VELB Conservation Guidelines as well.

1 For shrubs not directly affected by construction but that occur bet2@ feet and 100
feet from grounetlisturbing activities, the following measures will be implemented.

o Fence and flag areas to be avoided during construction activities. In areas where
encroachment on the 18060t buffer has been approveg USFWS, providex
minimum setback of at least 20 feet from the dripline of each elderberry plant.

o To the greatest extent practicable, construction will be limited during the valley
elderberry longhorn beetle active season, Mardhtiugh June 15th.

o Brief contractors on the need to avoid damaging the elderberry plants and the possible
penalties for not complying with these requiremdste AMML1 in Appendix 3.F,
General Avoidance and Minimization Measuries,more detail)

o Erect signs every 50 feet alorigetedge of the avoidance area with the following
information: AThis area is habitat of the
threatened species, and must not be disturbed. This species is protected by the
Endangered Species Act of 1973, as amendedaddia are subject to prosecution,
fines, and i mprisonment. o The signs wil/
feet, and must be maintained for the duration of construction.

o Instruct work crews about the status of the beetle and the need to psotect i
elderberry host plant.

o During construction activities, no insecticides, herbicides, fertilizers, or other
chemicals that might harm the beetle or its host plant will be used in tHedt00
buffer area.

0 To the greatest extent practicable, nighttimestaction will be minimized or
avoided byDWR, as projecaipplicant between March Sand June 15th where
valley elderberry longhorn beetle is likely to be present. Because there is potential for
valley elderberry valley longhorn beetles to be attratadghttime light and thus
increase the potential for predation, activities will cease no less than 30 minutes
before sunset and will not begin again prior to no less than 30 minutes after sunrise.
Except when necessary for driver or pedestrian safetigetgreatest extent
practicable, artificial lighting at a construction site will be prohibited during the hours
of darkness where valley elderberry longhorn beetle is likely to be present.

o Night lighting of valley elderberry beetle habitat will be minigdzto the extent
practicablelf night lighting is to be used, to the greatest extent possible it will be
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pointed toward work areas and way from riparian, other sensitive habitats, and other
areas that contain elderberry shrubs.

0 Restore any damage donethe buffer area (area within 100 feet of elderberry plants)
during construction. Provide erosion control ande@getate with appropriate native
plants.

o For those parts of the water conveyance facility that will require ongoing maintenance
(e.g., intake failities, pump facilities at Clifton Court Forebay, in right of ways
around permanent transmission lines, around vent shafts, etc.), buffer areas must
continue to be maintained for the protection of the species after construction with
measures such as femg, signs, weeding, and trash removal as appropriate.

o0 A written description of how the buffer areas are to be restored and maintained for the
protection of the species will be provided to USFWS.

o To prevent fugitive dust from drifting into adjacent habigditclearing, grubbing,
scraping, excavation, land leveling, grading, cut and fill, demolition activities, or
other dust generating activities will be effectively controlled for fugitive dust
emissions utilizing application of water or by presoaking vardas.

1 For shrubs directly affected by construction, and within 20 feet of disturbance activities if
this area is also disturbed, the following measures will be followed for transplantation.

o0 A USFWSapproved biologist (monitor) must be onsite for theatlan of the
transplanting of the elderberry plants to ensure that no unauthorized take of the valley
elderberry longhorn beetle occurs. If unauthorized take occurs, the monitor must have
the authority to stop work until corrective measures have been emdpThe
monitor must immediately report any unauthorized take of the beetle or its habitat to
the USFWS and to the CDFW.

o Elderberry shrubs will be transplanted during their dormant season, which occurs
from November, after they have lost their leavesgugh the first two weeks in
February. If transplantation occurs during the growing season, increased
compensation ratios will apply. Compensation ratios could be up to three times the
standard compensation ratiasdetermined in consultation with USFW&S.

o Transplantation procedure will be as specified in the 1999 VELB Conservation
Guidelines.

o Elderberry shrubs will be transplanted into the area where plantings will occur to
offset impacts$ection3.4 4, Spatial Extent, Location, and Design of Reatan for
Terrestrial Specigsreferredo in the 1999 VELB Conservation Guidelines as the
Conservation Area

o If a plant appears to be unlikely to survive transplantation, then transplantation is not
required, but a higher compensation ratio may be apgdhethis instance, the
USFWS will be contacted to determine the appropriate action.
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3.4.5.8.2.2 Activities with Flexible Locations

Activities with flexible locations are activities that cannot yet be precisely sited because they
require design or siepecific infomation that will not be available until the PA is already in
progress. These include geotechnical exploration, safe haven intervention sites, transmission
lines, and habitat restoration.

During the planning phase, for these not fully sited activities optouction surveys for

elderberry shrubs will be conducted in potential work areas by a USippi®ved biologist

familiar with the appearance of valley elderberry longhorn beetle exit holes in elderberry shrubs.
Preconstruction surveys will be conductedtcordance with the protocol provided in the 1999
VELB Conservation Guidelines, and survey results will be reported to USFWS. Elderberry
shrubs will be avoided to the greatest extent practicable. Complete avoidance (i.e., no adverse
effects) may be asswed when a buffer of at least a 100 feet is established and maintained
around elderberry plants containing stems measuring 1 inch or greater in diameter at ground
level. Firebreaks may not be included in the buffer zone. USFWS will be consulted before any
disturbances, including construction, within the X006t buffer area are considered. Any

damaged area within the buffer zones will be restored following the conclusion of construction in
work areas.

3.4.5.8.2.2.1 Geotechnical Activities

Based on the planning level suyge geotechnical exploration activities for tRé will fully
avoid effects on valley elderberry longhorn beetle and its halda#iey elderberry longhorn
beetleavoidanceand minimization measures for geotechnical activitidisbe the same as
describd in Section 3.4.8.2.1, Activities with Fixed Locations.

3.45.8.2.2.2 Safe Haven Work Areas

Workers will confine ground disturbance and habitat removal to the minimal area necessary to
facilitate construction activitiesn addition,avoidanceand minimization measures for safe

haven interventionwill be the same as described in Section3384.1, Activities with Fixed
Locations.

3.4.5.8.2.2.3 Power Lines and Grid Connections

Based on the planning level surveys, the siting of transmission towers and/iticdesid
elderberry shrubs to the extent practicable. Valley elderberry longhorn &eetiance and
minimization measures for transmission lines will be the same as described in Section
3.45.8.2.1, Activities with Fixed Locations.

3.4.5.8.2.2.4 Restoration

Selection of restoration sites will be by DWR, subject to approval by the jurisdictional fish and
wildlife agencies (CDFW, NMFSndUSFWS).Based on planning level surveysstoration
activities will be designed to fully avoihlley elderberry longhorheetlehabitat, with the
exception of tidal restoration and channel margin enhancement, which maekfésberry

shrubs These types of restoration will be designed to minimize effestslliey elderberry

longhorn beetléabitat. Restoration activitigsat cannot avoid habitat will implement the
avoidance and minimization measures describ&kution 3.4.8.2.1, Activities with Fixed
Locations
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3.4.5.8.3 Compensation to Offset Impacts

DWR will offset impacts on elderberry shrubsdithercreating valley eldérerry longhorn

beetle habitabr by purchasing the equivalent credits at a USFWS approved conservation bank
with a service area that overlaps with the action eneaistent with the 1999 VELB

Conservation Guidelines. These guidelines require replacereatio impacted elderberry stem
measuring one inch or greater in diameter at ground level, in the Conservation Area, with
elderberry seedlings or cuttings at a ratio ranging from 1:1 to 8:1 (new plantings to affected
stems), and planting of associated vatiparian plants. These ratios will apply if compensation
occurs prior to or concurrent with the impacts. If compensation occurs after the impacts, a higher
ratio may be required by USFWBable3.4-7 provides these ratios and the number of elderberry
shrubs and associated native riparian plants that will be required to mitigate for the estiiated
elderberry shrubs that will be affected by fully sited construcivities if all impacts occur.
Table3.4-8 throughTable3.4-15 provide the estimated number of shrubs that will be affected by
each covered activity. The planting area will provide at a minimum 1,800 square feet for each
transplanted shrub. As many agefiadditional elderberry plantings (cuttings or seedlings) and up

to five associated native species plantings may also be planted within the 1,800 square foot area
with the transplant. An additional 1,800 square feet will be provided for every additibnal 1
conservation plants. Additional detail regarding the Conservation Area within which these
plantings will take place is provided in the 1999 VELB Conservation Guidelines and below

under Section 3.8.8.4, Siting Criteria for Compensation for Effects
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Associated

Location Stems (maximum diameter at ground level) Exit Holes on | Elderberry Native Elderberry Associated
of Affected 9 Affected Shrub Seedling Seedling Native Plant
of Affected Plants ) Plant ; .
Plants (Yes/No} Ratio Ratio? Requirement* | Requirement*
Greater than or equal to 1 incl 280 No 151 11 11 151 151
Nor- less than 3 inches Yes 129 2:1 2:1 258 516
riparian Greater than or equal to 3 115 No 62 2:1 11 124 124
(25 shrubs, inches, less than 5 inches Yes 53 4:1 2:1 212 424
500 stemp ) .
Greater than or equal to 5 105 No 57 3:1 11 170 170
inches Yes 48 6:1 2:1 291 582
Greater than oequal to 3 1154 No 413 211 11 826 826
inches, less than 5 inches ' : :
Riparian I I Yes 378 4:1 2:1 1512 3,024
No 90 31 11 271 271
(82 shrubs, From 3 to 5 inches 3007
1,738 Yes 115 6:1 2:1 693 1,385
stem
) Greater than or equal to 5 187 No 90 4:1 11 361 361
inches Yes 88 8:1 2:1 701 1,600
Total 5,569 9,433 15,002

1 Presence or absence of exit holes indicating presence of valley elderberry longhorn beetle. All stems measuring oreatacinatigmeter at ground level on a single shrub are considered
occupied when exit holes are present anywhere on the shrub.
2 Ratios in this column correspond to the number of cuttings or seedlings to be planted per elderberry stem (one incinatigneeter at ground level) affected by a covered activity.
3 Ratios in this column correspond to the number of associated native species to be planted per elderberry seedling ortedtting plan
4 Numbers of elderberry seedlings and associated native plants are the required numbers of plantings for compensatsoonifatii@dathrubs occur. Total seedlings/cuttings and associated
natives =15,002
107transplants plug,070seedlings/cuttingsral natives x 1,800 sq ft £92,600sq ft =4.42acres
13,905remaining seedlings/cuttings and natives and 10 per 1,800 &j502,828q ft =57.5acres
Total area $61.9acres
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Table 3.4-8. Compensation for Direct Effects from North Delta Intakes

Location of Stems (maximum diameter at ground Exit Holes on Elderberry Associated Elderberry Associated
Affected level) of Affected Plantsg Affected Shrub Seedling | Native Plant Seedling Native Plant
Plants (Yes/No} Ratio? Ratio® Requirement* | Requirement*
Greater than or equal to 1 inch) No 18 11 11 18 18
less than 3 inches Yes 16 2:1 2:1 31 62
Nén-srrlﬁﬁgzn Greater than or equal to 3inche No 7 2:1 11 15 15
60 stems) less than 5 inches Yes 6 4:1 2:1 25 51
. No 7 31 11 20 20
Greater than or equal to 5 inchg 13
Yes 6 6:1 2:1 35 70
Greater than or equal to 3 inche 161 No 79 2:1 11 157 157
less than 5 inches Yes 82 4:1 2:1 329 658
Riparian _ No 20 31 11 60 60
(12 shrubs, From 3 to 5 inches 41 : :
240 stems) Yes 21 6:1 2:1 125 250
. No 19 4:1 11 75 75
Greater than or equal to 5 inchg 38
Yes 20 8:1 2:1 157 314
Total 1,048 1,751 2,799

1 Presence or absence of exit holes indicatiegence of valley elderberry longhorn beetle. All stems measuring one inch or greater in diameter at ground leves shralsiagi considered
occupied when exit holes are present anywhere on the shrub.

2 Ratios in this column correspond to the numtifecuttings or seedlings to be planted per elderberry stem (one inch or greater in diameter at ground level) affextededyagtivity.

3 Ratios in this column correspond to the number of associated native species to be planted per skezttiegpr cutting planted.

4 Numbers of elderberry seedlings and associated native plants are the required numbers of plantings for compensatsoonifatisstirubs occur. Total seedlings/cuttings and associated ng
=2,799.

15 transplants pk 150 seedlings/cuttings and natives X 1,800 sq ft = 27,000 sq ft = 0.6198 acres

2,649 remaining seedlings/cuttings and natives and 10 per 1,800 sq ft = 476,814 sq ft = 10.946 acres

Total area = 11.566 acres
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